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Abstract
The middle school years are, in many ways, a key window for students’
motivational development. Despite the numerous developmental gains that characterize
early adolescence, levels of academic motivation tend to decline as students age, and
show steeper drops during the transitions to middle school and to high school (Wigfield
et al., 2015). Maintaining high levels of motivation during this period may be particularly
important for students from marginalized groups who are at risk for even steeper
motivational drops—and for whom academic motivation may be an especially critical
resource for later success (Upadyaya & Salmela-Aro, 2013). Because academic
motivation seems to stabilize after middle school (Marcoulides et al., 2008), students’
later success may hinge upon their maintaining (or recovering) sufficiently high levels of
motivation by the end of eighth grade to withstand the transition to high school and carry
students through their high school years.
In order for practitioners to intervene in support of such a goal, they would first
need to know the patterns and pathways of motivation that typically do (vs. do not) result
in students having high motivation levels at the end of eighth grade, and then know
whether there are malleable resources that enable students to successfully traverse these
motivational pathways. Using academic engagement as a key marker of motivation,
academic achievement as an indicator of academic success, and a set of personal and
inter-personal resources identified by self-determination theory (Deci & Ryan, 1985), the
current study seeks to shed light on these patterns of successful motivational
development.
Findings from previous longitudinal studies of engagement during middle school
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offer preliminary information about three kinds of motivational patterns that do (vs. do
not) tend to culminate in high levels of engagement in eighth grade. First, findings from
studies of normative trajectories of engagement show patterns of declines across middle
school such that students do not, on average, end with high levels of engagement.
Significant variation in these trajectories, however, suggests that there may be a subset of
students who do maintain high levels throughout middle school. Second, findings in
several of these studies also showed periods of steeper declines or brief recovery
punctuating the otherwise gradual declines in engagement across middle school. These
discontinuities could suggest potential key windows of time during which more
motivational changes might occur (and at which interventions might be especially
impactful). Third, studies of multiple trajectories of engagement have identified subgroups of students who follow common alternative trajectories of engagement, including
those who maintain high levels throughout middle school, those whose trajectories are
characterized by even steeper declines, and those who show motivational recovery across
middle school. No studies to date, however, have identified personal or interpersonal
resources that significantly distinguish sub-groups of students whose engagement levels
remain high, show steeper drops, or show recovery over middle school.
Building on this research, this study drew on data from 576 students at a highlydiverse middle school, who were followed for up to six time points from sixth to eighth
grade, to address gaps in the current literature regarding patterns of motivational success.
To that end, this study used three developmental approaches—examining normative
trajectories, time windows, and alternative pathways of student engagement—to identify
the pathways by which students do (and do not) reach the end of eighth grade with high
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levels of engagement and achievement, and to discern the processes by which a set of
theoretically-guided personal and interpersonal resources can support those pathways.
Results from analyses of normative trends in engagement showed that some
students do reach the end of middle school with high absolute levels of engagement and
achievement. Results from analyses of time windows suggested that sixth grade may be a
time of instability, carrying both opportunity and vulnerability; seventh grade may be a
possible respite from declines and change for recovery; and eighth grade may be a time
of steeper declines. The findings on alternative trajectories supported the existence of the
hypothesized groups, including a small group who started with positive levels of
engagement that then steeply declined, a small group whose levels started low and
increased, and a large group of students who were able to avoid the normative declines
and maintain high levels of engagement in motivation across middle school.
Moreover, findings showed that the set of six personal and interpersonal resources
were significantly associated with the successful navigation of each of these motivational
pathways. Multiple resources (often all six) supported each pathway, suggesting the
importance of studying motivational supports with methods that allow for consideration
of predictors as a system or set as opposed to lone asset. The alternative trajectory groups
whose engagement levels showed steeper drops or recovery over middle school were
characterized by differences in resource changes over time. The group whose
engagement levels remained high across middle school had higher levels of all six
resources, suggesting that the full suite of resources—relatedness, competence,
autonomy, teacher support, parent support, and peer support—may be necessary for truly
successful motivational development in middle school.
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CHAPTER 1.
PROBLEM STATEMENT

For many students, the middle school years can be an educational crossroads.
Prior to that time, normative trajectories of motivation decline gradually across the
elementary school years and then more steeply during the transition to middle school,
especially for students from marginalized backgrounds (Wigfield, Eccles, Schiefele,
Roeser, & Davis-Kean, 2015). These trajectories undergo another steep drop after middle
school, at which time motivation levels tend to stabilize: Students with low levels of
motivation and performance tend not to recover after they leave middle school (Gottfried,
Fleming, & Gottfried, 2001; Marcoulides, Gottfried, Gottfried, & Oliver, 2008; Pekrun,
1993). Thus, the steep declines of the middle school transition leave many students
beginning middle school in a state of academic risk, which, if left unchecked, may be
compounded, and then sealed, by the high school transition. This normative pattern of
drops and stabilization marks eighth grade as a last chance for many students who are in
academic trouble to course-correct.
The major developmental gains coming online during early adolescence could
open a window of motivational opportunity, perhaps enabling students to commence
more adaptive educational pathways before the normative post-eighth-grade motivational
drop and stabilization. During the middle school years, students become better able to
guide their own interactions with teachers, peers, their schoolwork, and themselves
(Anderman & Maehr, 1994). Indeed, early adolescents’ increased responsibility for their
own educational dynamics may make middle school years an opportunity for positive
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motivational change. Students at educational risk, with the right resources, might make
use of a relatively brief window for improving their educational trajectories.
Because positive academic pathways may be the only route to post-secondary
education and its attendant vocational opportunities for some under-resourced students
(Isakson & Jarvis, 1999; National Center for Education Statistics, 1999; Upadyaya &
Salmela-Aro, 2013), and because trends show little recovery during high school, it is
essential that under-resourced students leave eighth grade with sufficiently high levels of
academic motivation and achievement. In order to be able to promote marginalized
students’ success, it is important to understand the processes that enable students to arrive
at (or remain on) adaptive academic and motivational trajectories by the end of eighth
grade. That is, to reliably promote success, practitioners would need to know two things.
First are the patterns of motivation that typically do (or do not) result in adequate eighthgrade levels of academic engagement (one particularly useful marker of motivation that
captures motivated action in school; Skinner, Kindermann, Connell, & Wellborn, 2009;
Wellborn, 1991) and achievement. Then, if practitioners want to act on this information,
they need to know the resources that enable this success.
However, little is known about supporting processes and alternate pathways of
academic engagement during this time. The majority of extant research on early
adolescents’ educational trajectories documents mean-level patterns of normative
trajectories: Engagement (and all forms of academic motivation) shows gradual declines
across students’ academic careers with steeper declines at middle- and high-school
transitions and more pronounced losses for students from marginalized backgrounds
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(Wigfield, et al., 2015). Far fewer studies examine the multiple alternative adaptive and
maladaptive trajectories of academic engagement across middle school. Similarly,
whereas a rich research base describes the personal and interpersonal resources that
predict individual differences in student engagement, fewer studies consider as a target
developmental change in engagement, and only a handful of studies consider the
multiple-year processes by which resources might support trajectories of engagement
during middle school. Moreover, there is very little overlap between research on differing
engagement trajectories and research on processes supporting early adolescent
educational success. Almost no studies have looked at the personal and interpersonal
resources and processes that underlie students’ membership in adaptive (instead of
maladaptive) trajectories or that seem to support students in improving their trajectories.
This study seeks to begin to fill the gap in this research by focusing on two main
questions. First, building on the research showing normative educational declines, this
study explores the extent to which middle schoolers are (or are not) able to recover from
(or prevent further) motivational losses. To do so, it seeks to map the trajectories of
students’ academic motivation as students move from the beginning of sixth grade to the
end of eighth grade.
Guided by the small body of evidence that currently exists, this study explores the
different kinds of common adaptive vs. maladaptive trajectories shown in students’
engagement levels from sixth to eighth grade. A special focus of this study is whether
there is evidence of “sister ship” trajectory groups, or groups of students whose
trajectories start with similar levels of engagement and achievement but then diverge.
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That is, the study investigates whether there are trajectory groups in which sixth-grade
students with promising levels of engagement finish eighth grade with maladaptive
engagement levels, or, of particular interest, whether any trajectories show the opposite
pattern in which students with initially low engagement levels show a pattern of recovery.
Second, this study explores the personal and interpersonal processes that underlie
students’ adaptive or maladaptive motivational development. Using self-determination
theory (SDT; Deci & Ryan, 1985; 2000; Ryan & Deci, 2017) to nominate categories of
personal and social resources shown to be robust motivational supports, this study
reviews the current evidence on the extent to which each of the resources are good
candidates for explaining engagement trajectories in middle school. This study then
directly investigates the extent to which, and the processes by which, this set of resources
seems to explain differences within and between students’ trajectories of engagement
during middle school.
Specifically, this study investigates the extent to which students with different
adaptive vs. maladaptive motivational trajectories also show different levels of these
personal and interpersonal resources, with special focus on explaining the pathways by
which students do (and do not) end eighth grade with high engagement and achievement
levels. In this way, this study seeks to examine whether the hypothesized personal and
interpersonal resources can help to help explain why some students maintain adaptive
motivational trajectories instead of losing motivation, and why some students recover
motivation who would otherwise be expected to maintain maladaptive motivational
levels. In answering these questions, the overarching goal of this study is to shed light on
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the patterns of motivational development and change leading up to eighth grade, in order
to help understand and promote students’ adaptive academic development during this
important window.
The following sections will explore the extant research informing this study’s
conceptualizations, hypotheses, and methodological approaches, followed by a
presentation of the results and discussion of the findings. To begin, we review current
research on motivational trajectories in the years during and immediately surrounding
middle school. To introduce the hypothesized personal and interpersonal motivational
resources, we briefly discuss self-determination theory and its perspective on
motivational supports. We then discuss the hypothesized motivational resources in turn,
summarizing how each might support students’ membership in adaptive engagement
trajectories. These sections lead into a description of the present study, followed by a
presentation of the study results, and end with a discussion of the study’s strengths,
limitations, and implications.
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CHAPTER 2.

REVIEW OF THE LITERATURE
Engagement has become a rallying point in education research, offering a
conceptual space where policymakers, educators, and researchers from disparate
theoretical backgrounds can meet. Common to many different models of student
motivation and academic success is a focus on what happens when the “rubber” of
students’ psyches meets the academic “road” (Eccles, 2016), and the concept of
engagement captures this liminal and crucial interaction. In this way, engagement is
essential factor in promoting student success, and a large and growing body of research
documents its role in supporting students’ academic success (Christenson, Reschly, &
Wylie, 2012).
Academic engagement is a multidimensional construct assessing students’ active,
energized, sustained participation with learning activities (Skinner, et al., 2009a). The
quality of students’ interactions with academic tasks is comprised of three major
dimensions: behavioral engagement, referring to students’ effort and persistence;
emotional engagement, referring their feelings of enjoyment and level of enthusiasm; and
cognitive engagement, referring to students’ depth of thought and the quality of their
directed attention (Fredricks, Blumenfeld, & Paris, 2004). The opposite of engagement is
disaffection, which describes states when students lack energized engagement—slacking
off, bored, minimally invested—as well as the times when students’ energy takes on a
more negative tone, e.g. when they are disruptive, frustrated, or anxious.
The combined behaviors, emotions, and cognitions comprising students’
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participation with academic tasks make engagement the active ingredient in learning, the
“rubber-meets-road” interaction without which even the highest level of student
motivation or best-planned lesson cannot bear fruit. Empirically, engagement has been
shown to mediate the relationship between student motivation or contextual supports and
academic achievement (e.g. Dotterer & Lowe, 2011; Perry, Liu, & Pabian, 2010; Reeve
& Tseng, 2011). Students’ positive engagement also impacts their social partners,
eliciting more-attuned and higher-quality teaching (Birch & Ladd, 1996; Engels et al.,
2016; Reeve, 2005). Unsurprisingly, then, engagement is a consistent predictor of
academic outcomes, including learning, academic achievement, psychological wellbeing, educational aspirations, and school completion (See Finn & Zimmer, 2012;
Fredericks, Blumenfeld, & Paris, 2004; and Wigfield, et al., 2015 for reviews).
Conversely, low levels of engagement (or high levels of disaffection) predict decreased
attendance and increases in depression, risky behaviors, delinquency, and dropout (e.g.
Janosz, Archambault, Morizot, & Pagani, 2008; Li et al., 2011; Rumberger & Rotermund,
2012; Wang & Fredricks, 2014).
Unlike many other predictors of negative outcomes, such as socio-economic
status, ethnicity, and gender, engagement’s interaction-based nature makes it malleable to
intervention (Finn & Zimmer, 2012), and interventions show that it is open to shifts from
within the student or in the context (Appleton, Christenson, & Furlong, 2008; Cheon &
Reeve, 2015; Finn & Voekl, 1993; Turner, Christensen, Kackar-Cam, Trucano, & Fulmer,
2014). Over time, enduring patterns of engagement help build durable motivational
resources that students can carry with them into challenging educational contexts
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(Skinner & Pitzer, 2012), but patterns of disaffection can be equally enduring. This makes
maintaining adequate levels of engagement throughout the educational journey the key
for students to continue successfully.
Trajectories of Engagement during Middle School
Much of our understanding of how engagement develops during the middle
school years comes from cross-sectional studies. Grade differences in these studies
indicate that engagement levels drop before, after, and during the middle school years
(conceptualized here as U.S. grades six through eight, when students are approximately
11 – 14 years old). Middle school or junior high school students generally show lower
levels of engagement than elementary school students; high school students show lower
levels than middle school students; and older students show lower levels than younger
students within middle school (Darr, 2012; Johnson, Crosnoe, & Elder, 2001, Marks,
2000; Wang, Bergin, & Bergin, 2014; Wigfield, et al., 2015). An increasing number of
longitudinal studies corroborate these grade differences, showing, for example that
students’ engagement levels drop between elementary and high school (Im, Hughes, &
West, 2016) or that older students show steeper declines in engagement levels than do
younger students (Martin, Way, Bobis, & Anderson, 2014). There still exist very few
studies, however, that both span a long enough time period and also document enough
measurement points to shed light on the normative trajectories (that is, how mean levels
change over time) of engagement during middle school.
To try to create a clear picture of engagement trajectories across the middle school
years, I reviewed studies that: a) spanned a time period longer than one year, b) contained
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at least three points total (the minimum to count as a trajectory), c) included at least two
time points during the middle school years, and finally d) reported mean engagement
levels separately for different grades. A recent review of the literature uncovered 11
articles that met these criteria (see Table 2.1). Although findings varied by the sample and
construct used, the trajectories measured in the studies were remarkably consistent.
Longitudinal Studies of Engagement during Middle School
Of the 11 studies, four reported a combined engagement trajectory and seven
reported separate trajectories for two or more components of engagement, resulting in 21
trajectories based on sample means (or, in the cases of Archambault, Janosz, Morizot, &
Pagani, 2009, and Janosz, Archambault, Morizot, & Pagani, 2008, modal estimated
trajectories). Findings from these studies, including the direction of overall mean-level
change, mean levels, and shapes of the trajectories, are examined in the following
sections.
Direction of mean-level change: declines. The studies were remarkably
consistent, suggesting that engagement levels, as a whole, undergo slight declines during
early adolescence. All 11 studies found this decline in the majority of their
subcomponents. Two sub-components out of 21 showed overall stability (emotional
disaffection in Engels et al, 2017; behavioral engagement in Li & Lerner, 2011), and one
subcomponent (school avoidance in Ladd, Ettekal, & Kochenderfer-Ladd, 2011) showed
modest overall improvement.

Article
Skinner,
ZimmerGembec
k, &
Connell,
1998

SimonsMorton
& Chen,
2009

Sample
Engagement Measure
1,608 students’ grades, equal
Beh: 5 TR items; attention
gender split, mostly Caucasian,
& effort (or opposite, RC)
Lower-middle/ middle class. Wave in class. Emot: 9 TR items;
1: grades 3,4,5; additional 3, 4, 5th positive & negative (RC)
graders year 2; surveyed
feelings while working.
fall/spring for 3 years -> grades
5,6,7.

Combined: 3 item,
Means from figure: Steep decline within high 6th fall 
motivation & commitment spring, slight decline to mod-high  8th fall, slight
to school; attention in class. increase to high 9th fall. Overall slight curvilinear decline.

Emot: School valuing, 7
items, valuing/utility of
school;
Emot: Excitement, 3 items,
positive anticipation re:
school.

School valuing: Slight decline high  mod-high fall 6 
spring 8th. Using 1-5 scale (5 high), Ms ranged 4.24 - 3.97
(SDs not reported.)
Excitement: Decline from mod-high  moderate fall 6 
spring 8th. Using 1-5 scale, (5 high), Ms ranged 3.80 3.25.
2nd cohort measured separately, same pattern.

10

2,453 students in Maryland,
surveyed 5 times 6th grade -> 9th
grade. 72% Caucasian, 24%
Free/reduced lunch. Tx & Control
group from anti-smoking
intervention (no sig effect on eng.)
Excluded: failed a grade, SpEd,
moved, or missed multiple
assessments.
Orthner, 3,649 students in 14 North
Carolina middle schools. 53%
JonesSanpei male, 47% Asian or Caucasian,
Akos,& 53% African-American, Hispanic,
Native American. 56%
Rose
(2013) free/reduced lunch. Surveyed fall
6 and then annually in spring ->
grade 8; 2nd cohort surveyed
annually spring 6-8.

Summary of Mean or Modal Trajectories
Mean levels reported: (3rd & 4th grade mostly stable @
mod-high/high, increase within high 5th fall to spring.)
Steep decline high  mod-high spring 5th  fall 6th.
Slight decline within mod-high fall to spring 6th. Increase
within mod-high spring 6th  fall 7th. Steep decline
within mod-high spring 7th. Overall curvilinear decline
spring 3rd  fall 7th. Growth curve slope for 6th & 7th
grades flat. On 0-4 scale, 4 high, Ms 5th  7th ranged
from 3.39  2.95, SDs .54-.64.
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Table 2.1
Trajectories of engagement during middle school

1057 Greek students, 53% male, Behavioral: 6 item TR,
50% immigrant families (from
concentrating &
Albania or Pontic-Greek from
participating in class,
former USSR). Surveyed annually prepared homework.
during middle school (equivalent
grades 7, 8, 9).
906 students from four Dutch
Combined: 4 items,
schools, 52% male, 18% single- enjoyment, effort, feelings
parent family. Followed from first of competence.
to fourth year of secondary school
(starts age 12.)

Engels et 1116 students from 9 secondary
al., 2017 schools in Belgium, 51% male,
63% maternal higher education.
Surveyed annually grades 7 -9.

Mean levels reported: Very slight increase within modhigh 13 14, decrease within mod-high 14 15. On 1-5
scale, 5 high, Ms range 3.56-3.83, SDs .88-.91.

Mean levels reported. Slight decline within mod-high age
12-13, steeper decline within mod-high  14, no decrease
 15. On 1-5 scale (5 high), Ms ranged 3.90 - 3.64, SDs
.64- .71.

Beh engagement: 7 items, Beh Eng: Linear decline high  mod hi 7th  9th. (Very
effort & attention in class. slight decline within mod-hi  10th.) Using 0-4 scale (4
high), Ms ranged 3.36 - 3.36, SDs .55 - .65
Beh disaffection: 6 items,
not exerting effort in class. Beh Dis: Very slight decline within mod-high 7th - 8th,
steeper decline within mod-high 8th - 9th. (Mostly stable
Emot engagement: 5 iems,  10th.) Using 0-4 scale (4 high), Ms 1.87 - 2.08, SDs .62
- .66.
enjoyment & positive
feelings in class.
Emot Eng: Steep decline mod hi  mod 7th - 8th, very
slight decline within mod  9th. (No change 10th.)
Emot disaffection: 12
items, negative feelings in Using 0-4 scale (4 high), Ms ranged 3.04 - 2.84, SDs .63 .66.
class.
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MottiStefanidi
, Masten,
&
Asendor
pf (2015)
Roebroc
k&
Koning,
2016

Emot Dis: Mostly stable: very slight decline within modhigh 7th -8th; flat 8th -9th. (Very slight decline within
mod-high  10th.) Using 0-4 scale (4 high), Ms 1.92 1.96, SDs .50 - .56.

11

Janosz,
M.,
Archamb
ault,
Morizot,
&
Pagani,
(2008)

383 students, 50.4% female; 78%
Caucasian, 18% African
American, 4% other; 25% lowincome. Surveyed Kindergarten 12th grade; levels reported for
every 2 years.

13,330 students, 45% male,
Caucasian, from Low-SES schools
in Quebec. 3 annual waves, Wave
1 = 7th, 8th ,9th grade; 4 = 9th
10th 11th. Used acc. long. design
to form 7th-11th grade dataset.
Excluded students who missed
more than one wave of data.

Emot: SR School liking, 4 Mean levels reported. SR School liking: (Steep decline
items, enjoyment of school. from high in K & 2nd to moderate in 4th). Slight decline
within moderate 4th 10th. (Stable @moderate 12th). On
1-5 scale (5 high), 4th-10th Ms ranged 3.37 - 312; SDs .97Emot: SR Avoidance, 3
items, feelings of wanting 1.07.
to not go to school.
SR Avoidance: Slight decline within moderate 4th  6th,
improvement -> mod-high/high boundary 8th, stable ->
Beh: TR independent
behavior, 4 items, personal 10th. (K, 2, & 12 also moderate.) On 1-5 scale where 5 was
high, Ms ranged 2.49 - 2.70, SDs 1.05 - 1.15.
initiative in class.

Combined:
Beh: 4 items, compliance
(skip class, get in trouble,
RC).
Cog: 8 items, willing to
exert effort & go
above/beyond learning
Math and Lang. arts.
Emot: 8 items, enjoyment
& interest in school tasks.

TR Independent behavior: Very slight decline within modhigh 4th  6th, decline-> moderate/mod-high border ->
8th, slight increase within mod-high -> 10th. (K, 2, & 12
also mod-high.) On 1-3 scale (3 high), Ms ranged 2.25 2.34, SDs .50 - .65.
Means not reported. Modal trajectory levels (from figure):
1. Normative (53% of students): Very slight decline from
mod-high to moderate (stable -> 11th grade.)
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Ladd,
Ettekal,
&
Kochend
erferLadd
(2017).

12

13,330 students, 45% male,
Caucasian, from Low-SES schools
in Quebec. 3 annual waves, Wave
1 = 7, 8,9th grade; Used acc. long.
design to form 7th-11th grade
dataset. Excluded students who
missed more than one wave of
data.

Beh: 4 items, compliance
(skip class, get in trouble,
RC).
Cog: 5 items, willing to
exert effort to learn Math
and Lang. arts.
Emot: 6 items, enjoyment
& interest in school tasks.

Means not reported. Modal trajectory levels (from figure):
1.Normative (64.6% of students); from 7th - 9th:
Beh slight slight linear decline within high (continued ->
11th). Cog slight decline within mod-high (-> mod, 11th).
Emot slight decline within mod-low, steepest 7 - 8th
(stable -> 11th).

Li &
Lerner
(2011)

1997 students from NE U.S. 43%
female, 63% Caucasian, 14%
Latino/a, 8% African-American,
10% other. 4 annual waves; Wave
1 = 5th grade, 4 = 8th.

Beh: 4 items, how often not
attending or bringing
homework, materials (RC).
Emot: 3 items, care about
school, teachers & peers
care about student.

Reported means, 1-5 scale (5 high).
Beh: Decline from high 5th -> mod high 6th, increase to
high 7th, decrease to mod-hi 8th. 5th-8th trajectory is
overall stable, but 6th-8th segment shows recovery. Means
range 3.95 - 4.03, SDs .82 -.93).
Emot: Declined high -> mod high, slightly steeper 5th-6th.
Ms range 4.09 - 3.58, SDs range .73 -.81.
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Archamb
ault,
Janosz,
Morizot,
&
Pagani,
(2009)

Wylie, & 507 students in New Zealand. 51% Combined behavioral,
Reported means: Slight linear decline mod high -> mod
Hodgen, male; 15% low-income; 80%
cognitive, & emotional: 1 age 10-14, then very slight decline within moderate -> age
(2012) Caucasian, 10% Indigenous; 10% item staying out of trouble, 16. Ms range 1.47-2.19 (4-1 scale, 1 high), SDs .41-.45.
(Demogr Pacific, Asian, & Other. Surveyed 2 items trying, 3 items
aphics
every two years ages 10 - 16.
enjoyment/negative
from
emotions (RC), 4 items
Hodgen,
supportive teacher
2007.)
relationships.
Note. Eng = engagement; Dis = disaffection; RC = reverse-coded; TR = teacher report; SR = student report; Beh = behavioral; Emot
= emotional; Cog = cognitive; M/Ms = mean/means; SD/SDs = standard deviation(s); When not otherwise specified, integers above
10 refer to ages (e.g. 14 = 14 years old); ordinal numbers refer to grades (e.g 7th= 7th grade). Mean level descriptions: “high” = 4 - 4.5
on a scale of 1-5 where 5 is high; “mod-hi”/ “moderate high” = 3.5 -4 on a scale of 1-5; “mod”/ “moderate” = 3 – 3.5 on a scale of 15;
 = indicates changes over time, e.g. 5th  7th = from 5th to 7th grade.
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Mean levels remain generally positive. Mean levels indicated that, despite the
overall declines, students’ engagement remained generally positive throughout middle
school. To facilitate comparison of the studies, mean levels are described here using a
relative scale in which, using a 1-5 scale (where 5 is high) for reference, scores ranging
from 1 to 2 are described as “very low,” 2 to 2.5 as “low,” 2.5 to 3 (the midpoint) as
“low-moderate,” 3 to 3.5 as “moderate,” 3.5 to 4 as “moderate-high,” 4 to 4.5 as “high,”
and 4.5 to 5 as “very high” (see Figure 2.1). Most trajectories started with high or
moderately-high levels and ended with slightly lower high, moderately-high, or moderate
levels. Three emotional engagement trajectories started with slightly lower levels: Ladd
et al. (2017) found that feelings of school liking and school avoidance (mentioned above)
were moderate in sixth grade. Archambault et al. (2009) was the only study to find modal
levels below the midpoint, with feelings of enjoyment and interest already in the lowmoderate range by sixth grade.
Shapes of trajectories: timing of declines. Most trajectories (14 out of 21)
showed declines from every time point to the subsequent time point, with an overall
pattern of slight, mostly linear declines. Among trajectories that showed periods of
slightly steeper decline, these were often over the transition into middle school (Skinner
et al., 1998; combined engagement) or during its first year (emotional engagement in
Archambault et al., 2009; Engels et al., 2017; Li & Lerner, 2011; and Orthner et al., 2013;
combined engagement in Simons-Morton & Chen, 2009), thus corroborating the pattern
of declines in academic motivation that is often reported over the middle school transition
(Wigfield, et al., 2015).
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Figure 2.1. Mean engagement levels from longitudinal trajectories of engagement.
Figures shows approximate levels (as reported in text or indicated in figures) of trajectories of behavioral engagement
(left), combined emotional, behavioral, and/or cogntive engagement (center), and emotional engagement (right.) Shaded
background indicates the middle school years. Measures of disaffection were reverse-coded and mean levels were rescaled
to be on same scale in which higher numbers indicate more positive enagement. Trajectory details reported in Table 2.1.
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Instances of stability. Some trajectories showed a slowed decline in the period
immediately after eighth grade. Six trajectories showed comparative stability (emotional
engagement in Archambault et al., 2009, and Engels et al., 2017; combined engagement
in Roebrock & Koning, 2016, and Wylie & Hodgen, 2012) or even slight recovery
(independent class behavior in Ladd et al., 2017; combined engagement in SimonsMorton & Chen, 2009) during this time point. For the trajectories in which this period
marks the transition to high school (Simons-Morton & Chen, 2009, & Ladd et al., 2017),
this stability contradicted the traditional pattern of grade differences indicating declines in
motivation seen this transition (Wigfield, et al., 2015). There were, however, six
trajectories that showed the typical clear declines during this time.
Instances of recovery. Three trajectories showed instances of recovery from the
first to the second year of middle school. Skinner et al., 1998, found that combined
engagement rose from spring of sixth to fall of seventh, before falling again. MottiStephanidi et al. (2015) showed a similar rise in combined engagement from the first year
of intermediate school to the second, before falling sharply to the third. Li & Lerner
(2011) found that the mean behavioral engagement rose from sixth to seventh grade,
alternating with declines to form an overall stable trajectory during early adolescence.
A fourth trajectory, as was previously mentioned, was characterized by recovery
across the entirety of middle school. Ladd et al. (2017) found that one of their three
engagement subcomponents, feelings of wanting to avoid school (e.g. asking parents to
stay home, wishing to not have to go), began to improve after sixth grade. Given the
specific nature of the sub-construct in consideration of the significant attrition in their
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sample over time, perhaps this improvement could reflect a developmental shift in which
students stop reporting the wish to avoid school because they have successfully done so.
Summary and critique. Overall, these longitudinal studies show a clear
normative pattern: Engagement levels decline slightly during early adolescence, usually
falling from high to moderately-high levels, with the rate of decline and starting-andending points differing only slightly based on sample and measure. Additional slight
deviations from this pattern (found in certain engagement subcomponents, varying rates
of decline, and in brief instances of recovery) suggest that the development (and loss) of
engagement may not be a homogenous process. Weak or moderate cross-time stabilities
for engagement (Simons-Morton & Chen, 2009; Wylie & Hodgen, 2012) in some studies
could suggest that seemingly smooth mean trajectories hide within-person fluctuations
over time. Moreover, in the studies that reported mean levels and standard deviations, the
difference in mean levels from one time point to the next was, consistently, only a
fraction of the standard deviation of either mean. That is, differences between students in
any given grade were much greater than the intraindividual changes between grades.
Three studies that created growth curves reported significant residuals for both slope and
intercept (Engels et al., 2017; Simons-Morton & Chen, 2009, Skinner et al., 1998),
indicating significant variation in both levels and rates of declines. Three of the studies
conducted further analyses to examine engagement after grouping students based on
antecedent variables and found that the resulting trajectories of engagement differed both
in mean levels (as with trajectories based on parental support in Roebrock & Koning,
2016, and perceived control in Skinner et al., 1998; see Figure 2.4 in the following

Chapter 2. Review of the Literature

18

section) as well as, descriptively, rate of change (trajectories base on peer victimization
trajectory in Ladd et al, 2017; see Figure 2.5 at the end of this chapter). Finally, Skinner
and colleagues (1998) also calculated individualized growth curve slopes for students,
finding that the mean slope from third to seventh grade (-.030) was similar in magnitude
to the standard deviation of that mean (.022), again suggesting that there was a
proportionally large amount of variation in how students change in comparison to how
much they change on average.
One additional critique of these studies lies in the homogenous nature of their
samples: the majority of students in these studies were Caucasian, middle-class, and not
from immigrant backgrounds (see Table 2.1). Among the 11 studies, only one study
(Orthner et al., 2013) drew on a sample in which most students were from racial or ethnic
minority backgrounds. (A majority of their students also received free or reduced lunch.)
The study with next highest proportion of students from ethnic and racial minority
backgrounds was Li and Lerner (2011); even so, the majority of their students (63%)
were White. Although the other studies were mostly homogenous in terms of ethnicity,
three other studies had samples characterized by students from different underrepresented backgrounds. The sample used by Archambault and colleagues (2009) and
Janosz and colleagues (2008) came from schools that served low-socio-economic-status
student populations, and half of the students in Motti-Stephanidi and colleagues’ (2015)
study were from immigrant families. When considering the engagement trajectories
charted in samples that were more highly characterized by students from ethnic and racial
minority groups, immigrant backgrounds, and lower-income families, there were no clear
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differences between these trajectories and the trajectories charted in samples from which
those under-represented student groups were largely absent, suggesting that the same
general patterns of engagement might apply in both more- and less-diverse student
samples. At the same time, the demographic makeup of these studies as a whole
demonstrates the need for more studies of engagement that draw on diverse student
samples.
Multiple Trajectories of Engagement
Researchers increasingly call for engagement research to examine not only how
engagement develops but also the different co-existing pathways this development might
take (Skinner et al; 2009; Wang & Eccles, 2013; Wigfield et al., 2015). Such studies are
needed to understand a) whether there may be more than one common trajectory for the
development of engagement in early adolescence, b) whether there is evidence for “sister
ship” trajectories, where students’ trajectories begin with similar levels of engagement
and then diverge, and in particular, c) whether there is evidence for recovery during
middle school. Finally, only such studies offer the ability to detect when “sister ships”
split, or whether there might be particular points in middle school during which declines
or recovery might be more likely. The variations underlying mean-level trajectories in
these studies add to evidence from person-centered analyses (showing, for example, that
differing profiles of engagement can predict different outcomes; Wang & Peck, 2013),
suggesting that that a mean or modal picture of engagement’s development offers only a
partial view.
At the time of writing, there were four studies that explored multiple trajectories
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of engagement during the middle school years. A brief overview of each of the studies is
presented here, followed by a comparison of the different kinds of trajectories found in
each. Details from each of the studies and descriptions of their trajectories are presented
in Table 2.2.
Overview of studies. The studies varied in terms of the approach they used to
classify the trajectories, the number of trajectory groups they found, and the ages of
students included in their samples. In the first study, Janosz and colleagues (2008) used
data from a large sample of 7th, 8th, and 9th grade students in Quebec who were followed
for three years (until they were in grades 9, 10, and 11). They used an accelerated
longitudinal design, drawing on each cohort’s existing three years of data to estimate
trajectories of engagement that spanned from 7th to 11th grade. The authors used growth
mixture modeling (GMM) to estimate distinct trajectories for each of several groups of
students. Group membership was specified as being based on engagement trajectory
parameters (including intercept or initial levels, linear slope or rate of change, and/or
quadratic slope, or the extent to which a trajectory has a “u” or inverse “u” shape), as
well as on a series of covariates (see Table 2.2). Their final model had seven groups of
students with different trajectories of engagement from 7th to 11th grade.

Article

Trajectories

1. Normative

2. Declining

3. Not classified
(Beh is declining;
Cog shows
recovery;
Emot is stable lowmod.)

4. Recovery

5. Declining

6. Recovery

21

Archamba Used GMM to find 6 groups. Demographic/status variables & grades @ baseline allowed to influence
ult, Janosz, intercept, slope, & class membership.
Morizot, & Levels from 7th-9th grade described here for each group; (and levels  11th grade in parentheses.)
Pagani,
1.Normative Group (65% of students);
2009
- Behavioral engagement slight linear decline within high (continued  11th).
- Cognitive engagement slight decline within mod-high ( mod, 11th).
- Emotional engagement slight decline within mod-low, steepest 7 – 8th (stable  11th).
Three groups w/ changing beh; cog & emot more stable:
2. Early Partially Declining Group (12%):
- Beh steep decline high  low, steepest 7th-8th (stable  11th).
- Cog slight decline mod  mod low (stable 11th).
- Emot very slight decline within low (slight increase within low 11th).
3. Late Partially Declining Group (8%):
- Beh slight decline high mod high, steeper 8th-9th (steep decline  very low 11th).
- Cog increase low  midpoint (decline  low 11th).
- Emot slight increase within low (slight decrease within low 11th).
4. Late Generally Inclining Group (6%):
- Beh slight increase within mod-low (steep increase -> high 11th).
- Cog stable mod (same 11th).
- Emot stable low (increase  mod-low 11th.
Two groups w/ changing cog & emot; beh more stable.
5. Early Generally Declining Group (5%):
- Beh decline very high  mod-hi ( mod 11th).
- Cog decline very high  midpoint (slight increase  mod 11th).
- Emot steep decline very high  low (increase mod 11th).
6. Transitory Partially Inclining Group (5%): Beh stable within mod-hi (slight decline  mod 11th).
- Cog steep increase low  mod (decline  low 11th).
- Emot steep increase from scale minimum  mod-low (decline  very low 11th).

Associated
prototypical
trajectory
(Based on 7th-9th
grade patterns)
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Table 2.2 Multiple trajectories of engagement during middle school

Li &
Lerner,
2011

Wylie &
Hodgen,
2012

Used Growth Mixture Modeling (GMM) to find 7 groups. Demographic/Status variables, grades, SR
(Based on 7th-9th
parent support at baseline influenced intercept, slope, class membership.
grade patterns)
th
1. Normative (53% of students): Very slight decline from mod-high to moderate (stable  11 grade.)
1. Normative
2. Stable High (14%): Very slight declines within mod-hi (stable  11th).
2. Highest
3. Stable Moderate (24%): Very slight decline from moderate to just below midpoint (slight decline within 3. Low-Moderate
low mod -> 11th).
4.Transitory decreasing (3%): Decline midpoint  low (slight increase  low-mod 11th).
4. Declining
5. Decreasing (2%) Decline mod-high  low (decline within low  11th.)
5. Declining
6. Transitory increasing (3%): increase mod-low  moderate. (decline low-mod 11th).
6. Recovery
th
7. Increasing (1%): slight increase low  mod-low (increase  mod-hi 11 ).
7. Recovery
Used semi-parametric mixture modeling to find 4 groups for behavioral engagement and 4 groups for
emotional engagement. 5th-8th grade:
Behavioral engagement trajectory groups:
1.Moderate Stable (62%): No decline (flat), stable at border of mod-high & high.
2.High stable: (18%): No decline (flat), stable at very high.
3.Decreasing (4%): Steep decline very high very low.
4.Transitory decreasing (15%). Slight decline within mod-low 5th-6th, steep increase to moderate 7th,
slight decline within moderate 8th. Overall increase.
Emotional engagement trajectory groups:
1.High with decrease (48%): slight decline high -> mod-high.
2. Moderate (41 %) : slight linear decline from mod/high in 5th to moderate in 8th.
3. Highest (6%): Slight declines within very high, steepest 7th-8th grade.
4. Decreasing (5%): Steep decline mod-high  low 5th – 6th, slight decline to very low 8th.
Split into five trajectories by dividing each time point into quartiles and re-assembling into meaningful
groups.
1. Moderately High on Average (21%): Decline high  mod-high 10-14, slight decline  moderate 16.
2. Always Low (13%) Decline mod-high  low-mod 10-14; slight decline within low-mod  16.
3. Always High (17%): Declined very high  high 10-14, slight decline within high  16.
4. Moderately Low or Decreasing (24%): Declined mod-high mod 10-14, slight decline  midpoint 16.
5. Variable or Increasing (26%): Slight decline high  mod-high 10-12, very slight decline 22 within
mod-high 12-14, stable within mod-high 14-16.

1. Normative
2. Highest
3. Declining
4. Recovery
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Janosz,
Archambault,
Morizot, &
Pagani,
2008

1. Normative
2. Low-moderate
3. Highest
4. Declining
1. Normative
2. Low-moderate
3. Highest
4. Declining
5. Recovery
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Another study by the same team of researchers (Archambault et al., 2009) used
the same sample, design, and analysis technique. The authors again specified that groups
could differ in their average intercepts, linear slopes, quadratic slopes, and covariates. In
this study, however, they simultaneously estimated separate trajectories of emotional,
behavioral, and cognitive engagement within each group. Six groups were identified,
each with its own average trajectory of emotional, behavioral, and cognitive engagement.
In the third study, Li & Lerner (2011) used data from students in the United States
who were followed from fifth to eighth grade. They used a technique called semiparametric mixture modeling to find classes that differed based on intercept, linear slope,
and cubic (“down-up-down”) slope; first for trajectories of behavioral engagement, then
for trajectories of emotional engagement. They found four groups with distinct behavioral
engagement trajectories, and four groups with distinct emotional engagement trajectories.
In the final study, Wylie and Hodgen (2012) used data from students in New
Zealand who were followed from ages 10 to 16. They were they only authors to classify
trajectories of engagement “by hand”, splitting students from each time point into
quartiles and then recombining students into meaningful groups. Their five trajectory
groups were markedly more equal in size and most similar in shape; all five were roughly
parallel.
Similar kinds of trajectories. Together, these four studies supplied five sets of
engagement trajectory groups (First, Janosz and colleagues’ (2008) set of six trajectory
groups; second, Archambault and colleagues’ (2009) set of seven groups; third; Li and
Lerner’s (2011) set of four behavioral engagement trajectory groups; fourth, Li and
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Lerner’s set of four emotional engagement trajectory groups, and fifth, Wylie and
Hodgen’s (2012) set of five groups. Each of these five sets offers a small map of the
different paths engagement can follow during middle school. When considered in
conjunction, these studies painted a surprisingly cohesive picture of alternate pathways in
the development of engagement in the middle school years. Examining the relationships
of trajectories within each set and comparing these patterns across the different sets
revealed five common kinds of engagement trajectories that students have during middle
school. In each set, there was one large group whose average trajectory was similar in
levels and shape to the normative trajectories of engagement that were described in the
previous section; up to two groups whose average trajectories were parallel to this
“normative” trajectory; at least one group whose average trajectory declined more steeply
than the normative group; and/or at least one group whose average trajectory either
declined much less steeply or actually increased across middle school. These five
trajectory groups, as found in each set, are presented in Figure 2.2, and each study’s
trajectory groups are mapped on to their corresponding prototypical kinds of trajectories
in Table 2.2.
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Figure 2.2. Prototypical kinds of engagement trajectories: mean engagement (eng.) levels
followed by different groups of students. Max = maximum, mid = midpoint, min = minimum.
Li & Lerner, 2011:
Emotional Eng.

Wylie &
Hodgen, 2012

Li & Lerner, 2011:
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“Stable” or “normative-parallel” trajectories. The first kinds of prototypical
trajectories exist in conjunction: up to three parallel trajectories within each set that
exhibit nearly identical rates of decline. First was a “Normative” trajectory, which was
usually the most populous group (found in all groupings, containing 50% of students, on
average) and followed the normative pattern established in longitudinal studies: slight
linear declines, usually from high levels in 6th grade to moderate-high levels in 8th grade.
Below this was the second most populous trajectory group, which I call the “lowmoderate” group, which had moderate levels in 6th grade and moderate or low-moderate
levels that were near the midpoint in 8th grade (found in Janosz et al.,2008; the emotional
engagement trajectory set for Li & Lerner, 2011; and in Wylie & Hodgen, 2012; 26% of
students on average). There was also a parallel group above the normative trajectory, the
“highest” group, with levels that declined but remained high (found in Janosz et al.,
2008; both the behavioral and the emotional engagement trajectory sets for Li & Lerner,
2011; and in Wylie & Hodgen, 2012; 14% of students on average). Notably, all of these
“stable” or “normative-parallel” trajectories started with generally positive levels; there
was no corresponding “low” group whose members started below the midline.
Thus, even when authors used modeling techniques that specifically looked for
differences in slope, a majority of students belonged to these “normative-parallel”
trajectories with very similar rates of decline (despite playing out at different mean
levels). Although there were some variations between the sets (in each set’s particular rate
of decline, and the comparative highness or lowness of levels), such uniform change
within each set, and present in nearly every set, suggests the possibility of a uniform

Chapter 2. Review of the Literature

27

“current” that shapes the path of normative declines in early adolescence. Students in
these parallel groups, it seems, stay stable in terms of their relative rank, but, pushed by
this “current,” experience declines nonetheless.
In some ways, distinguishing three separate kinds of parallel trajectories may be
arbitrary: there may well be a swath of roughly parallel individual trajectories that could
be collapsed or divided into any number of parallel groups, depending on how many
classes were asked for. At the same time, the three prototypical groups were substantively
different. The “currents” of the middle school years left all of these groups with lower
engagement levels than when they began. Those leaving early adolescence with
engagement that was still quite high (“highest” group) had, in a real way, shown
motivational resilience against these currents. Those who ended comfortably above the
midpoint (Normative group) left still having access to the outcomes (learning,
achievement, positive teacher relationships) that could only be won via positive levels of
engagement. It is striking, then that the second-largest prototypical group, “lowmoderate,” started with positive engagement levels, maintained comparative
developmental “stability” (i.e. declining at same rate), and yet left early adolescence with
engagement levels that were, for two of the three groups, more negative than positive.
Sinking sister ships: steeply-declining trajectories. The next group of
trajectories were defined by “declining” engagement levels that decreased faster than the
rate of the ambient current. These groups, found in every set, were generally small (on
average 11% of students) and usually began as a “sister ship” to one of the parallel
trajectories. Some of these dropped below their corresponding parallel “sister” but then

Chapter 2. Review of the Literature

28

seemed to stabilize and rejoin the “current.” Wylie & Hodgen’s (2012) declining group
started with similar levels as the normative group, but levelled out before falling to the
levels of their low-moderate group; Janosz and colleagues’ (2008) “transitory decreasing”
declining group split from their low moderate group, but levelled out before reached the
lowest levels. Other groups fell and continued falling. Li & Lerner’s (2011) declining
behavioral engagement group split from the highest group in 5th grade, was a temporary
sister ship for the normative group in 6th grade, and was the lowest group of all by 8th
grade. Li & Lerner’s declining emotional engagement group had already split from their
low-moderate group in 5th grade and continued to fall to the lowest levels.
Many shapes of recovery. Finally, most sets had a “recovery” group that declined
at a rate slower than the ambient current, sometimes showing an actual increase in
engagement over time. The size and shapes of these groups differed greatly among
studies. Janosz and colleagues (2008) and Archambault and colleagues (2009) both had
small groups (3% and 5% of students, respectively) whose levels showed real recovery
by starting below the midpoint and ending 8th grade at or above it. (They also both had
groups, with 1% and 6% of students, whose inclines were very modest, but were
decidedly not declining.) Li & Lerner’s (2011) behavioral engagement recovery group
(15% of students) was defined by a cubic “down-up-down” shape, showing a slight
increase after 6th grade bookended by slight decreases. The result was that behavioral
engagement went from below the midpoint in 6th grade to just above in 8th grade. Wylie
and Hodgen’s (2012) recovery group was the largest (26% of students) and its recovery
consisted only of declining more slowly than the parallel groups. This modest recovery
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was still meaningful in that students in this group had the second-lowest levels in 6th
grade and the second-highest in 8th.
It is worth noting that the recovery groups were generally not “sister ships”; they
did not start with levels similar to other groups. They did, however, sometimes end 8th
grade with newfound “sisters” by attaining the levels of one of the “stable” groups. For
example, the “transitory partially inclining” recovery group in Archambault and
colleagues (2009) study ended with similar levels as the normative group, and the
recovery group in Wylie and Hodgen’s (2012) study ended with similar levels as the
normative group.
Collectively, these five kinds of typical trajectories could account for almost all of
the trajectory groups in every study. (One exception was in Archambault et al., 2009; this
group’s behavioral, cognitive, and emotional engagement trajectories each mapped on to
a typical trajectory, but the group as a whole did not.) Nonetheless, of the 26 total
trajectory groups found across the studies, 25 mapped well onto these prototypical
trajectories.
Multiple trajectories and academic outcomes. Further evidence from these
studies suggested that the trajectory groups differed in more ways than just their levels of
engagement; all four studies also found that group membership was associated with later
academic outcomes. These findings suggest that engagement trajectory groups capture
meaningful differences among different kinds of students. Archambault and colleagues
(2009) and Janosz and colleagues (2008) found that trajectory groups differed
significantly in their high school dropout rates (although the pattern of these differences
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in regard to the trajectories’ corresponding levels of engagement was not always clear.)
The two other studies, however, found that students whose trajectories ended with higher
engagement showed better academic outcomes. Li and Lerner (2011) found that the
groups with higher eighth-grade engagement also reported higher grades in eighth grade,
such that the grades for the students in each group differed significantly from those in all
of the other groups. Wylie and Hodgen (2012) found that the groups that ended with
higher engagement levels also had descriptively higher scores on tests of academic
competencies and on their high school qualification exams, and showed descriptively
higher rates of both enrollment and success in post-secondary education. The findings
from these two studies suggest, for students in the “highest” and “recovery” (and, to some
extent, “normative”) groups that showed higher levels of engagement in eighth grade,
those engagement levels also played out in better academic outcomes.
Summary. Together, the studies of multiple trajectories of engagement during
middle school give valuable information about the development of engagement during
middle school. First, they confirm that there is a “normative” engagement trajectory that
echoes the pattern shown by longitudinal mean declines. However, they also clearly show
that there is not only one typical trajectory, but that there seem to be several common
distinguishable trajectories. Further, the existence of “normative-parallel” trajectories
suggests a background uniform “current” shaping students’ trajectories in general.
Fourth, the studies show that a significant number of “stable” group students were
finishing early adolescence with what would appear to be maladaptive engagement
levels, running counter to an interpretation posed by Janosz and colleagues’ (2008) and
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Archambault and colleagues’ (2009) that stable groups indicated adaptive patterns and
unstable groups indicated maladaptive patterns. Fifth, some of these “unstable groups”
confirm the existence of “sister ship” groups, which turned out to be those who have
positive initial engagement levels but then see sharp declines. Sixth, and perhaps most
promising, the studies show that one of the typical trajectories in middle school is a path
of recovery. Finally, the studies showed that different trajectory groups also show
different academic outcomes, with findings from two studies (Li & Lerner, 2011; Wylie
& Hodgen, 2012) suggesting that students with trajectories that end with higher
engagement levels show better academic performance concurrently and in the future.
Critique. The first critique of these studies echoes the critique of the normative
trajectories of engagement: more studies are needed that study multiple trajectories of
engagement in diverse samples. Although Li and Lerner’s (2011) study was the most
heterogenous in terms of racial and ethnic makeup, and the sample used by Archambault
and colleagues (2009) and Janosz and colleagues (2008) drew on students who attended
low-SES high schools, the majority of students in every one of these studies’ samples
were Caucasian. Studies are needed that chart multiple trajectories of engagement in
samples characterized by underrepresented ethnic groups, social classes, and immigrant
backgrounds.
A second critique concerns the extent to which these studies were able to capture
meaningful information about development in their findings. Findings on both normative
and multiple trajectories of engagement in middle school suggested periods of
discontinuity at which engagement might undergo greater changes. To really understand
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how multiple trajectories of engagement develop during middle school, and in particular,
to understand the development of trajectories characterized by changing levels across
middle school, researchers must be able to detect points of discontinuity and be able to tie
those to the personal and interpersonal resources that make a difference at those points.
These studies were not generally able to meet this goal.
Sensitivity to accurately describe trajectories. Despite showing that there were
points of discontinuity when trajectories changed course, there was no clear pattern of
when these were. Sister ships most often started dropping during the first year of the
study, which was either two years before middle school (Wylie & Hodgen, 2012), one
year before (Li & Lerner, 2011), or during the first year of secondary school
(Archambault et al, 2009; and Janosz et al, 2008). At the same time, the studies may not
have had the sensitivity to detect these points of discontinuity with any detail. Three of
the studies reported trajectories estimated using only intercept, linear slope, and either
quadratic or cubic slope. Accompanying sample means were not reported. Curves with
these limited parameters (with the exception of the Li & Lerner, 2011, behavioral
increasing group) cannot show fine-grained deviations from a linear slope. The
longitudinal studies that showed sample means for differing subgroups of students
revealed interesting developmental moments that would not/did not appear on estimated
curves (e.g. “elbows” when parallel engagement subgroup trajectories diverged in
Skinner et al., 1998; a clear 6th grade “peak” in peer victimization present in nearly all
peer victimization trajectories in Ladd et al, 2011). The remaining study (Wylie &
Hodgen, 2012) reported sample means but only measured engagement every two years.
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To understand how and when trajectories change, studies need to examine sample means
(or consider alternative parameterization methods) and need to measure engagement
frequently enough to detect the timing of changes.
Explaining trajectories. The studies varied in the extent to which trajectories
included covariates that would help explain why trajectories differed. Trajectories in all
studies reflected differences in demographic characteristics, and some considered
differences regarding personal characteristics such as achievement or delinquency (at
baseline in many studies, time-varying for Li & Lerner, 2011). Rarer was consideration of
malleable resources that could serve as intervention levers. Janosz and colleagues (2008)
included one contextual resource (parent support) at baseline. Only Wylie and Hodgen
(2012) discussed descriptive differences in regard to contextual and motivational
variables at different time points during the study, but did not test the significance of
these differences, and, again, measurement in their study was too widely spaced to clearly
connect resources to changes in engagement.
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Motivational Resources: Self-determination Theory
Self-determination theory (SDT; Deci & Ryan, 1985; 2000; Ryan & Deci, 2009;
2017) offers one compelling framework for understanding engagement’s declines and
supports. SDT takes an organismic-dialectic view of motivation, in which students
naturally and proactively engage with tasks in the process of meeting basic psychological
needs. This process starts with an inborn human desire to explore and learn out of earnest
curiosity. People are drawn to engage with tasks because of the sheer enjoyment that
comes with pursuing one’s own chosen goals and being effective in one’s environment.
They are intrinsically motivated, wanting to devote effort to some tasks simply because
they are interesting or fun. As inherently social beings, humans internalize the practices
and priorities of their social settings, and also want to constructively participate in the
tasks and activities of their social settings, even when they are not particularly interesting
or fun. When individuals feel accepted, important, and cared about in a social setting,
they can integrate the values of that setting, wanting to engage in tasks not only because
the activities are valued by social partners, but because the individuals themselves have
come to value the tasks.
In this way, students (and all people) engage with activities because they provide
opportunities to meet three inborn psychological needs: to feel competent or effective, to
act autonomously or in accordance with one’s own true self, and to be related or belong.
Through interactions with people and activities in their contexts, students form appraisals
(known as self-system processes, or SSPs) of the extent to which these three needs are
met (Connell & Wellborn, 1991). Over time, these SSPs develop into durable beliefs
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about whether students are likely to feel related, competent, and autonomous in a given
context. When present, these appraisals can be seen as personal resources that foster
students’ motivation, such that engagement is a natural response. If one or more needs is
threatened, however, appraisals of incompetence, external pressure, or lack of
connectedness can become motivational liabilities that can undermine engagement or
trigger disaffection. In this way, it is students’ SSPs, and the extent to which contexts
support or hinder them, that SDT considers to be personal and interpersonal motivational
resources that can explain students’ patterns of engagement and disaffection.
The Self-system Model of Motivational Development (SSMMD; Connell &
Wellborn, 1991, see Figure 2.3) details the process of supporting SSPs and engagement
over time: Contexts can support or undermine self-systems, which then enable or
discourage engagement. Engagement in academic tasks, in turn, is the action that causes
learning outcomes. Finally, both engagement and outcomes can feed back to students and
their contextual partners, thus shaping future engagement. Together, the components of
this model house the personal and interpersonal resources that can explain how
engagement trajectories develop over time and why students’ trajectories of engagement
might differ from each other.
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The Self: Personal Motivational Resources
In the SSMMD, self-system processes are the active motivational ingredients for
each individual “self”. Students actively seek out experiences that will fulfill their needs
for relatedness, competence, and autonomy. The resulting self-system appraisals of
feeling related, competent, and/or autonomous each serve a critical role in fueling and
sustaining engagement. Many decades of research document the links between these
SSPs and engagement (see Fredericks, Paris, & Blumenfeld, 2004; Reeve, 2012; Skinner
& Pitzer, 2012; Upadyaya & Salmala-Aro, 2013; Wigfield et al., 2015). Although the
majority of this research is cross-sectional and/or does not use middle-school-aged
samples, multiple studies have also documented links between relatedness, competence,
and autonomy and changes in middle school students’ engagement over time.
Relatedness. The need for relatedness refers to students’ desire to feel like they
are accepted, liked, and valued by the relational partners in their social contexts. The
concept of relatedness or belongingness as an essential human need (Baumeister & Leary,
1995) is informed by theories of attachment (Ainsworth, Blehar, Waters, & Wall, 1978;
Bowlby, 1969). The motivational role of felt relatedness as a self-system process is
similar to that of secure attachment for children: it provides the secure base that is
necessary for students to exercise their natural tendencies for exploration and learning.
Over time, a sense of relatedness is what inspires students to integrate the values of their
social settings. In these ways, a sense of relatedness is foundational to student
engagement: at least some sense of being secure and supported is needed for students to
engage with the task at hand, and a sense of connection and care from relational partners

Chapter 2. Review of the Literature

38

energizes students’ engagement with the tasks those partners endorse.
Five studies attest to relatedness’ important function in cultivating engagement,
showing that a stronger sense of feeling cared about and accepted predicts increases in
engagement across middle school, whereas feeling unvalued or rejected predicts
decreases in engagement. Three of the studies investigated relatedness as conceptualized
within SDT. They found that middle school students’ feelings of being accepted or being
somebody special (vs. feeling unimportant or ignored) when with a given social partner
predicted changes in engagement across the school year (Furrer & Skinner, 2003; Pitzer
& Skinner, 2017; Skinner, Furrer, Marchand, & Kindermann, 2008). Two additional
studies found that constructs similar to relatedness predicted changes in middle schoolers’
engagement from one school year to the next. These constructs were attachment (quality
of communication and trust vs. alienation; Elmore & Huebner, 2010) and affiliation
(feeling that relational partners “accept me the way I am”; De Laet et al., 2016).

7th-9th
graders;
1 year

SR teacher affiliation (e.g.
“accept me the way I am”)
and dissatisfaction (e.g.
“find it difficult to talk with
my teachers.”)

Change over time (cross-lag): T1 student-teacher affiliation uniquely --> Δ
from T1 to T2 in PR beh eng, controlling for SR teacher dissatisfaction.
(Student-teacher dissatisfaction not a significant unique predictor of
change.)

Elmore &
Huebner,
2010

6th & 7th
graders;
1 year

Furrer &
Skinner,
2003

3rd-6th
graders;
fall to
spring

SR attachment (trust &
communication vs.
alienation) to parents
(mother & father), & peers.
SR relatedness to teachers,
peers, and parents: feeling
accepted/special vs.
unimportant/ignored when
with partner.

Change over time (separate regressions for each source): T1 SR attachment
to parents --> Δ from T1 to T2 in beh disaf (withdrawal subcomponent only,
not resistance/aggression component). Peer attachment not significant
predictor of change in either beh disaf subcomponent.
Change over time (regression): Fall relatedness to parents, teachers, & peers
uniquely --> Δ from Fall to Spring in eng. (Parents & teachers
--> Δ SR & TR beh & emot eng; peers --> Δ all except TR emot eng.)
Teachers strongest unique predictor.
Grade*relatedness interactions: relatedness to teachers stronger predictor
for older students; parents & peers equally strong for older & younger.
Compared eng for groups with every combination of high/low
teacher/parent/peer relatedness. Effects varied by TR vs. SR: Group with
low teacher relatedness only (high parent/peer) had worse SR emot eng than
low peer only or low parent only; high teacher only (low parent/peer) had
better SR emot eng than high parent only.
Compared to group w/ high relatedness to all three partners, groups w/ low
relatedness to any of the partners (when other two were high) had worse SR
eng (and TR for teacher relatedness).
Compared with group w/ low relatedness to all three partners, groups where
only one source of relatedness was high had better eng (SR for teachers, SR
& TR for peers, beh for parents).
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De Laet
et al.,
2016
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Table 2.3
Longitudinal studies of relatedness (and similar constructs) as predictors of changes in engagement during middle school.
Findings type: summary
Article
Grade/age Resource
at T1;
time span

3rd-6th
graders;
fall to
spring

SR combined relatedness
to teachers and classmates:
Feeling accepted/special vs.
unimportant/ignored when
with classmates/teacher.

Change over time (regression): Fall SR teacher support and each of its
subcomponents (warmth, structure, autonomy support) --> Δ from fall to
spring in SR eng.

Skinner,
et al.
2008

4th-7th
graders;
fall to
spring

SR relatedness to teachers:
Feeling accepted/special vs.
unimportant/ignored when
with teacher.

Change over time (regression): Fall SR relatedness --> Δ from fall to spring
in SR beh eng, beh disaf, & emot eng.

Note. T1 = time point 1, T2 = time point 2. SR = student-report, TR = teacher-report, PR = parent-report. Eng = engagement; disaf =
disaffection; beh = behavioral; emot = emotional. The symbols "--> Δ " indicate that resource significantly predicted changes in
outcome, controlling for prior levels of outcome. All associations in the expected directions: higher levels of relatedness associated
with higher engagement and lower disaffection. In longitudinal studies that spanned from middle- to high-school years, results of
only high-school-age students omitted.
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Pitzer &
Skinner,
2017
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The source of relatedness or belonging in these five studies varied widely,
spanning three types of relational partners, and showing that all three seemed to matter
for students’ academic engagement. One source of relatedness was found in connections
to teachers, the relational partners who actually assign and monitor students’ engagement
with academic tasks and who are, accordingly, perhaps the most proximal relatedness
partners to the processes of academic engagement. De Laet and colleagues (2016) found
that students’ feelings of teacher affiliation uniquely predicted less-steep declines in
engagement from one year to the next when controlling for its opposite, feelings of
teacher dissatisfaction. Although dissatisfaction was not a uniquely significant predictor
(perhaps because of its shared variance with affiliation), it was significantly and
negatively correlated with later engagement. Skinner and colleagues found that
relatedness to teachers predicted shallower declines in engagement over the year,
controlling both for other SSPs (20081) and other sources of relatedness (Furrer &
Skinner, 2003). In the latter study, relatedness to teachers was a stronger predictor of
engagement than relatedness to parents or peers, which may speak to teachers’ salience in
the engagement process.
A second source of relatedness was parents and families, who are not present in
the school setting, but who could conceivably offer a source of relational security and/or
prioritization of school that might energize students’ actions in the classroom. Elmore and

1

Skinner et al., 2008 found that relatedness uniquely predicted changes in three out of the four

types of engagement--all except emotional disaffection, with which relatedness shared a significant crosstime correlation.
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Huebner (2010) found that a sense of connection with parents predicted smaller increases
from one year to the next in one of their two measures of disaffection. (Both disaffection
measures were, however, significantly and negatively correlated with parent connection.)
Furrer and Skinner (2003) found that students with higher parent relatedness showed lesssteep declines from fall to spring in all four of their engagement measures, even after
controlling for teacher and peer relatedness.
A third source was students’ peers, who are students’ most common interaction
partners at school and yet who may be less-reliable champions of school’s importance.
Peers were a less-consistent source of relatedness for shaping engagement: Elmore and
Huebner (2010) did not find that attachment to peers predicted changes in disaffection,
but peer attachment did show significant cross-time correlations with both disaffection
measures. Furrer and Skinner (2003) found that relatedness to peers uniquely predicted
improvements in three out of four measured aspects of engagement, even after
controlling for the effects of teacher and parent relatedness2.
Two of the studies investigated the combined role of relatedness to more than one
social partner. Pitzer and Skinner (2017) found that a joint measure of teacher and
classmate relatedness (i.e. relatedness to both kinds of social partners encountered in the
classroom) predicted smaller decreases in engagement from fall to spring. This finding
could be interpreted to suggest that the more overall relatedness students feel in class,
regardless of the source, the stronger the benefit for their later engagement.

2

Peer relatedness did not uniquely predict changes in teacher-related emotional engagement, but

did show significant cross-time correlations with that construct.
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Furrer and Skinner (2003) investigated the possible compensatory roles of
different sources of relatedness by comparing groups of students with high or low levels
of relatedness to each target. For students with only one source of high relatedness, those
highly related to teachers had better engagement than those related only to parents or only
to peers. Similarly, those who lacked relatedness only to teachers fared worse than those
who lacked relatedness only to parents or peers. On the other hand, they found that no
source of relatedness was unimportant: Missing any one source of relatedness
corresponded to lower engagement levels than having all three, and having any one
source of relatedness was better for engagement than having none. These results differed
based on the type of engagement tested (see Table 2.3), but as a whole suggested that,
while teachers were an especially salient source of relatedness, all sources of relatedness
mattered.
Competence. The need for competence is the desire to understand causes and
effects in the environment and interact effectively with that environment, feeling capable
and efficacious during these pursuits. This innate, universal need was offered by White
(1959) as an explanation for otherwise puzzling observations of organisms acting
spontaneously, without reinforcement, seemingly just for the sake of experiencing their
effects on the environment. It is this effectance (White, 1959) or mastery (Harter, 1978)
motivation that spills out of very young children as they sit enraptured by novel events,
demand to know “what that” is and why events occur, and to be allowed to try tasks they
feel are within their grasp. This desire to explore, learn, and do is the substance of
intrinsic motivation (Ryan & Deci, 2017): for intrinsically-motivated tasks, the need for
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competence sparks engagement and, when the need is met, sustains it with joy and rapt
absorption (Skinner, 1996). The inborn desire for (and experience of) mastery over the
tasks in one’s setting also energizes engagement in extrinsic pursuits. Even when the
immediate, joyful experience of mastery in these tasks is not forthcoming (as is often the
case in academic exercises), an SSP of perceived competence built from past experiences
enables the continued dedication of energy; sustaining engagement in the task. Without
any sense of competence, however, the energy dries up: “…perceived competence is
necessary for any type of motivation,” (Deci & Ryan, 2000, p. 235), and thus has a
foundational role for engagement.
Constructs related to competence are a cornerstone of psychological research,
based in conceptions such as locus of control (Rotter, 1966), learned helplessness,
(Seligman, 1975), and self-efficacy (Bandura, 1977), and are foundational to many
current theories of motivation (e.g. implicit theories of intelligence, Dweck & Goetz,
1978; academic self-concept in achievement motivation, Eccles & Wigfield, 2002; and
expectancies in expectancy-value theories). These conceptualizations of competence can
be grouped into three types of beliefs (Skinner, 1996), and evidence for the role of
competence in shaping middle school engagement (see Table 2.4) comes from all three
types.

Article

Grade/age
at T1; time
span

Resource

Findings type: summary

Pitzer &
Skinner,
2017

3rd-6th
graders;
fall to
spring.
Mixed
grades, 62%
in middle
school;
fall, winter,
& spring of
1 year
6th graders;
surveyed 5
times until
9th grade

SR perceived competence:
Control, strategy, and capacity
beliefs.

Change over time (regression): Fall SR competence to teachers and
classmates--> Δ from fall to spring in SR eng.

SR academic self-efficacy:
Confidence that can master
classwork (Midgely, 2000).

Change over time (path model): Winter self-efficacy--> Δ from fall to
spring in SR beh eng, controlling for demographic & school variables, and
observed fall teacher support, SR fall mastery motivation, SR fall selfefficacy.

Perceived competence/selfperceptions: perceived
ease/difficulty (compared with
other students) of various
scholastic, social, and behavioral
conduct tasks/ success markers.
Perceived competence/selfperceptions (see description for
Simons-Morton & Chen, 2009,
above.)

Growth curves: In parallel 6th-9th grade growth curves, SR perceived
competence was related to the slope of SR eng via intercept (negatively)
and slope (positively).

Ruzek et
al., 2016

SimonsMorton
& Chen,
2009
SimonsMorton
&
Crump,
2003

6th-8th
graders;
fall to spring
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Table 2.4.
Longitudinal studies of competence (and similar constructs) as predictors of changes in engagement during middle school.

Change over time (multiple regression): SR perceived competence did not
uniquely --> Δ in SR eng from T1 to T2, controlling for school, race,
gender, depression, SR parent involvement, SR school climate, and SR
social competence.
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Skinner
et al.,
2008

6th graders;
fall & spring
of 2 school
years

4th-7th
graders;
fall to spring

SR Perceived control: Strategy
beliefs (what it takes to do well:
ability, effort, powerful others,
or unknown), capacity beliefs
(having access to the things it
takes to do well), & control
beliefs (whether I can do well).

Growth curve: Various subcomponents of SR perceived control predicted
slope of 6th-7th grade TR eng growth curve (controlling for eng intercept
to correct for negative intercept-slope correlation): Intercept was positive
predictor for control beliefs (marginally sig.) and two out of three types of
capacity beliefs (effort and ability). Intercept was negative predictor for
one out of five strategy beliefs (unknown).
Slope was positive predictor for control beliefs, and two out of three
capacity beliefs (ability and powerful others), but none of the strategy
beliefs.
Multiple trajectories: Also plotted 3rd-7th grade TR eng growth curves for
students with highest/lowest 10% of perceived control slopes. High
perceived control group had descriptively higher engagement levels than
the low perceived control group.
Change over time (separate regressions); Fall SR competence --> Δ from
fall to spring in SR beh eng, beh disaf, & emot eng.
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Skinner,
et al.,
1998

SR perceived competence
(Control subscale from
perceived control): Expectancies
to succeed/avoid failure.
Wentzel, 6th graders; SR self-efficacy in
Change over time (multiple regression): SR 6th grade self-efficacy in
th
1996
until 8
reading/English class: expects to English class was not significant in uniquely --> Δ from 6th to 8th grade in
grade
do well, certain can understand
English-class effort, controlling for SR social behavior/compliance,
ideas/do assignments well, has
mastery and performance goal orientation, reading value, and 6th & 8th
good reading skills/knowledge.
grade grades.
SR = student-report, TR = teacher-report, PR = parent-report. Eng. = engagement; disaf. = disaffection; beh. = behavioral; emot. =
emotional; "--> Δ " indicates that resource significantly predicted changes in outcome, controlling for prior levels of outcome. Unless
otherwise mentioned, all associations in the expected directions: higher levels of competence associated with higher engagement and
lower disaffection.
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Beliefs about capacity to produce outcomes. The first, and perhaps most basic,
kind of competence beliefs concern students’ convictions that they are capable of
producing good academic performance (and preventing poor performance). These beliefs
have been called control or agent-ends beliefs (Skinner, 1996), and include constructs
such as perceived control (Skinner, 1995), perceived competence (Harter, 1982), and
expectancies of success. Four articles explored the role of these beliefs in shaping middle
school engagement.
Two studies used growth curves to examine the relationship between competence
trajectories and engagement trajectories. Simons-Morton and Chen (2009) used a
measure of perceived competence in multiple school domains (scholastic, social,
behavioral conduct) based on Harter’s (1982) measure of perceived competence and her
subsequent measures3. Skinner and colleagues (1998) used the control beliefs subscale of
a multidimensional measure of perceived control. Both studies found that students whose
competence beliefs increased (or decreased less steeply) during the middle school years
also showed less-marked declines in engagement. Both studies also found effects for
competence intercepts. Simons-Morton and Chen found that students with higher sixthgrade competence showed steeper (marginally-significant) declines in engagement over
middle school, which reflects the negative correlation usually found between intercept
and slope in growth curves for declining trajectories. Skinner and colleagues (1998)
corrected for this negative correlation by controlling for the intercept of engagement, and

3

Harter’s 1982 measure was cited in this paper but does not have the behavioral conduct

dimension described by the authors; her 1985 measure of self-perceptions did.

Chapter 2. Review of the Literature

48

found that students who started sixth grade with higher control beliefs showed less-steep
declines in engagement across middle school.
Two studies examined changes in engagement from fall to spring. Simons-Morton
and Crump (2003) found that their combined measure of scholastic, social, and
behavioral perceived competence in the fall was significantly correlated with spring
engagement, but did not uniquely predict changes in engagement from fall to spring when
controlling for several other predictors. This non-significant unique finding may reflect
shared variance and possible multicollinearity among the predictor variables, especially
between perceived competence (which contained social competence items) and a
standalone measure of social competence. Finally, Skinner and colleagues (2008) found
that perceived competence predicted changes in behavioral engagement and disaffection
and emotional engagement from fall to spring.
Beliefs about what it takes to produce outcomes. A second set of competence
beliefs encompass students’ convictions about which causes are needed to produce
desired outcomes. Names for these beliefs include strategy or means-ends beliefs
(Skinner, 1996), attributions (Weiner, 1985), and lay theories of intelligence (Dweck &
Leggett, 1988). Skinner and colleagues (1998) found support for these competence
beliefs using the strategy subscale of a perceived control measure. After controlling for
the engagement intercept, they found that students who had higher levels of unknown
strategy beliefs at the beginning of sixth grade showed steeper declines in their
trajectories of engagement. (The other strategy beliefs did not show significant effects on
engagement trajectories, although most did show significant correlations with
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engagement4.)
Beliefs about having what it takes to produce outcomes. A third set of beliefs
concern students’ convictions of having access to the causes needed to produce outcomes.
These include capacity or agent-means beliefs (Skinner, 1996), perceptions of control
(Connell, 1985), and self-efficacy (Bandura, 1977). Two studies offered support for these
kinds of beliefs. Skinner and colleagues (1998) found that students whose perceived
capacities for ability and access to powerful others showed smaller declines during sixth
and seventh grade also showed less-steep engagement declines. Students with higher
perceived capacities for effort and ability at the beginning of sixth grade also showed
less-steep declines in engagement, after controlling for the engagement intercept.
Ruzek and colleagues (2016) used a measure of self-efficacy, assessing students’
confidence that they could successfully do their classwork. They found that self-efficacy
in the winter uniquely predicted smaller declines in engagement from fall to spring, even
after controlling for several covariates, including motivational variables.
Mixed competence beliefs. Finally, three studies used measures with multiple
kinds of competence beliefs. Pitzer and Skinner (2017) used a measure of competence
that combined all three types of beliefs, and found that higher competence predicted
smaller decreases in engagement from fall to spring. Wentzel (1996) used a measure of

4

It is possible that these non-significant findings could reflect the hypothesized function of

strategy beliefs. Whereas control and capacity beliefs are hypothesized to regulate engagement itself, the
role of strategy beliefs is to regulate beliefs, feeding back to those control and capacity beliefs that should
directly shape engagement (Skinner et al.,1998).
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self-efficacy in English class that also included all three kinds of beliefs, but it was not a
significant unique predictor of changes in English-class effort from sixth to eighth grade
(above and beyond the effects of performance goals, valuing, grades, and other factors).
This null finding may relate to measure specificity and time frame. Because sixth-grade
self-efficacy items were keyed to that year’s particular English class, their effects may
have been too specific to cross over to students’ efforts in their eighth-grade English
classes. Finally, Skinner and colleagues (1998) charted the engagement trajectories for
students who had very high (top ten percent) and very low (bottom ten percent)
trajectories of perceived control (which included all three kinds of beliefs). The
engagement trajectories from third to seventh grade were descriptively higher for
students with high perceived control than for students with low perceived control.
Autonomy. The need for autonomy, which gives SDT its name, encompasses the
desire to have one’s actions be determined by the self, and in congruence with one’s
authentic inner thoughts, feelings, and desires. The need to be the origin of one’s actions
draws from deCharms’ (1968) conceptualization of locus of causality. To the extent that
students experience their actions as being caused internally (that is, as being volitional)
and in line with their true inner selves, autonomy need satisfaction will help energize
their engagement in the task. To the extent that students are made to do tasks they do not
want to do and are not able to act on their true inner feelings, autonomy need frustration
saps energy from the task, and may even energize a sense of opposition to the task.
The self-system processes associated with the need for autonomy take the form of
self-regulatory styles, describing the extent to which students’ reasons for doing tasks are
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autonomous; that is, volitional and personally endorsed. These motivational styles lie on
a spectrum, ranging from least to most self-determined. Least self-determined is external
regulation, in which students do tasks in order to get rewards or avoid punishments, and
have the experience of being controlled by external pressures. Slightly more selfdetermined is introjected regulation, which is also driven by rewards and punishments
(Ryan & Moller, 2017), but these pressures are internal: anxiety, avoiding guilt and
shame, or seeking an ego boost. Students with introjected motivation have internalized
the importance of tasks to a partial extent, but they still have the experience of being
controlled. More self-determined is identified regulation, which occurs when students
have internalized the value of academic tasks. Their actions are regulated by the desire to
further some personally-important goal or purpose, and are experienced as self-endorsed.
Most autonomous of all is intrinsic motivation, in which students’ actions are free
expressions of their own volitions; they work on tasks because the tasks are interesting.
Being able to pursue this interest is enjoyable not only because, as mentioned previously,
it is meeting need for competence, but also because being free to follow the volition of
curiosity is an experience of pure autonomy need satisfaction.
To the extent that students engage in tasks for external or introjected reasons,
their autonomy is undermined and the quality of engagement will suffer. When students’
engagement is propelled instead by intrinsic motivation, or (given that many school
activities are not intrinsically motivating, Ryan & Deci, 2009) by identified selfregulation, their experiences of autonomy will help energize their engagement.
Four articles provide evidence that autonomy acts as a resource supporting middle school
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engagement over time (see Table 2.5).
Two studies measured autonomy using students’ reports of their reasons for
engaging in tasks. Skinner and colleagues (2008), found that the extent to which students
endorsed intrinsic and identified reasons for doing schoolwork (vs. introjected and
external reasons, reverse-coded) predicted smaller declines in emotional and behavioral
engagement, as well as less-marked increases in emotional and behavioral disaffection,
from fall to spring. Relative to competence and relatedness, autonomy was the strongest
predictor of each subcomponent, and was the only SSP to predict changes in emotional
disaffection. Pitzer and Skinner (2017) found that students who reported doing work for
intrinsic and identified (vs. external, reverse-coded) reasons showed smaller declines in
engagement from fall to spring.
A third study measured satisfaction of the need for autonomy directly. Jang, Kim,
and Reeve (2012) found that the extent to which students felt free and like they were
doing what they wanted to be doing in the classroom in the middle of the semester
uniquely predicted increases in their engagement at the end of the semester, controlling
for the effects of autonomy at the beginning of the semester and students’ anticipated
semester grade. Autonomy at the beginning of the term showed a strong positive
association with engagement in the middle of the term, but did not significantly predict
changes in engagement from the beginning to the middle of the term.
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Table 2.5.
Longitudinal studies of autonomy (and similar constructs) as predictors of changes in engagement during middle school.
Article
Grade/age Resource
Findings type: summary
at T1;
time span
Jang et
8th graders; Experience of autonomy in class: SR of feeling
Change over time (cross-lag): T1 autonomy need
al., 2012 beginning,
free, doing what want to be doing, and being free satisfaction uniquely --> Δ from T2 to T3 in SR classroom
middle, end to decide for self what to do.
eng, controlling for T2 anticipated achievement.
of semester.
(T1 autonomy not a significant unique predictor of
changes in T2 eng.)
SR autonomy: reasons for doing work: identified, Change over time (regression): Fall SR autonomy --> Δ
Pitzer & 3rd-6th
introjected (reverse-coded), external (reversefrom fall to spring in SR eng.
Skinner, graders;
coded); subscales combined.
2017
fall to
spring.
Skinner
4th-7th
SR autonomy: reasons for doing work: intrinsic,
Change over time (separate regressions): Fall SR
et al.,
graders;
identified, introjected (reverse-coded), external
autonomy --> Δ from fall to spring in SR beh & emot eng
2008
fall to
(reverse-coded); subscales combined.
& disaf.
spring.
Change over time (multiple regression): 6th grade mastery
Wenzel,
6th graders; - SR mastery goal orientations: feels “really
goal orientations uniquely --> Δ from 6th to 8th grade in
1996
two years.
pleased” because of mastery/task-related events
English-class effort, controlling for social behavior/
(when figure something out /have feeling of
compliance, performance goal orientations, English-class
wanting to learn more.)
self-efficacy, intrinsic value of reading, 6th & 8th grade
- SR performance goal orientations: feels “really
grades.
pleased” because of performance/ego-related
(Performance goal orientations and intrinsic value of
events (when know more/do better than others.)
reading not significant unique predictors.)
- SR intrinsic value of reading: thinks reading
and understanding reading are important; chooses
challenging reading tasks out of interest/desire to
learn
Note. SR = student-report. Eng = engagement; disaf = disaffection; beh = behavioral; emot = emotional; "--> Δ " indicates that resource
significantly predicted changes in outcome, controlling for prior levels of outcome. Unless otherwise mentioned, all associations in the
expected directions: higher levels of autonomy associated with higher engagement and lower disaffection.
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A fourth study used measures similar to autonomy that explored students’
intrinsic and extrinsic motivations for engaging in tasks. Wentzel (1996) assessed three
such constructs in sixth grade and tested their unique effects on eighth-grade effort in
English class. Sixth-grade mastery goals (deriving pleasure from learning and gaining
mastery), uniquely predicted smaller declines in academic effort from sixth grade to
eighth grade, above and beyond the effects of intrinsic valuing, performance, goals, and
self-efficacy. Students’ intrinsic valuing of reading in sixth-grade, however, did not
uniquely predict changes in effort in English class from sixth grade to eighth grade, nor
did a measure of performance goals (deriving pleasure from doing better than others;
drawn from work on performance goals by Nicholls, Cobb, Wood, Yackel, & Patashnick,
1990). Both constructs were significantly but weakly correlated with effort in sixth grade;
correlations with eighth grade effort were in the expected directions but too weak to reach
significance. In discussing the non-significant findings, Wentzel spoke to the many
changes in motivational and academic experiences that unfold between sixth and eighth
grade, raising questions about the types of beliefs whose impacts could last over multiple
years and changing settings.
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Context: Inter-personal Motivational Resources
Students develop positive self-appraisals when interactions with their
environments support their inner needs for relatedness, competence, and autonomy.
Students’ contextual partners, such as teachers, peers, and families, can support these
three needs by providing warmth, structure, and autonomy support, respectively. Warmth,
or involvement, includes showing affection and enjoyment when with students, showing
knowledge about students, and dedicating resources like time, energy, and attention.
These actions help students feel that they belong, are important, and are cared about,
supporting their perceptions of relatedness (Furrer, Skinner, and Pitzer, 2014), which, in
turn, help energize students’ engagement in the tasks (academic or otherwise) valued in
that context. Warmth also includes being dependable and available for support in times of
need, which helps students’ feelings of security, of having a safe base from which to learn
and explore. The opposite of warmth is rejection or hostility.
Contexts promote competence and provide structure when they provide
information that support students’ appraisals of having what it takes to do well (Furrer et
al, 2014; Skinner, Johnson, & Snyder, 2005). To help students understand what “doing
well” means in a context, contextual partners can provide clear expectations with
consistently-enforced consequences. To help students know how to do well, these
partners can give good information about the pathways to success, help while following
these pathways, and informative feedback about how to improve (Skinner et al., 2005).
To help promote students’ beliefs that they have what it takes to do well, contextual
partners can, along with providing the aforementioned supports, convey high
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expectations and give positive feedback (Furrer et al, 2014; Jang, Reeve, & Deci, 2010).
The opposite of structure is chaos.
Finally, contexts can provide autonomy support to foster autonomy. By respecting
students’ own inner feelings and convictions, taking them seriously, and allowing
students to act on them when possible, contexts nurture students’ inner motivational
resources, giving them more energy and willingness to commit to academic tasks (Furrer
et al., 2014; Jang et al., 2010). By providing choices and rationales that connect tasks and
demands to students’ own interests and values, contexts help students to internalize the
value of those tasks. Contexts undermine autonomy by being coercive: exerting control
over students, and using external and introjected forms of motivation or language, such as
punishment or guilt.
The connection between provisions of contextual support and student engagement
is well documented (Bempechat & Shernoff, 2012; Furrer, Skinner, & Pitzer, 2014;
Juvonen, Espinoza & Knifsen, 2012; Ladd, Herald-Brown, & Kochel, 2009; Pianta,
Hamre, & Allen, 2012; Pomerantz & Grolnick, 2017; Quin, 2017; Raftery, Grolnick, &
Flamm, 2012; Roorda, Koomen, Spilt, & Oort, 2011; A.M. Ryan, 2001, 2011; Skinner, et
al., 2005; Stroet, Opdenakker, & Minnaert, 2013; Wentzel, 1997, 1999, 2009, 2017). This
section reviews the longitudinal studies that specifically examine the effects of provisions
of contextual support on changes in students’ engagement during middle school. Most of
this research examines the supportive role of teachers and parents, and some research also
speaks to support from peers.
Role of teacher support. Of all contextual partners, teachers likely play the most
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central role in shaping students’ experiences with academic tasks. To the extent that
students perceive teachers as warm and caring (Wentzel, 1997), providing clear structure,
and supporting autonomy when assigning and guiding these tasks, students should be
more energized, willing to commit to tasks, and, accordingly, more engaged with
academic work. The longitudinal studies reviewed here include those that specifically
document teachers’ support for SSPs, as well as studies that explore other
conceptualizations of teachers’ support for middle school students’ engagement (see
Table 2.6).
Teacher warmth, structure, and autonomy support. Six studies examined
teachers’ provisions of warmth, structure, and autonomy support as potential resources
for students’ engagement. Four articles, drawn from the same larger longitudinal study,
found that students who reported higher teacher support in the fall showed smaller
declines in engagement from fall to spring. Pitzer and Skinner (2017) found that students’
perceptions of teacher involvement, structure, and autonomy support in the fall each
predicted less-steep declines in engagement over the year. Teacher involvement also
predicted smaller declines in engagement in studies by Vollet, Kindermann, and Skinner
(2017) and, in a combined measure with parent involvement, Kindermann (2007).

Bowen et al.,
2008

6th-7th
graders;
1 year.

- SR teacher support: teachers listen to
me, help me, respect me care, expect me
to do my best, praise effort, take time.
- SR school satisfaction: feelings of
liking school and getting good
education; student needs prioritized;
teachers like youth and can be trusted.

Change over time (multiple regression): Teacher support and
school satisfaction were not significant unique predictors of
change in school engagement from one year to the next,
controlling for demographic factors and 13 other contextual
supports.

Kindermann,
2007

6th graders;
fall to
spring.

SR combined parent involvement and
teacher involvement: perceived
availability, caring, warmth, &
affection.

Change over time (SEM): Fall SR combined teacher and parent
involvement uniquely --> Δ from Fall to Spring in TR eng,
controlling for peer group engagement, gender, math
achievement, and peer group characteristics.

Jang et al.,
2012

8th graders;
beginning,
middle, end
of semester.

SR teacher autonomy support: teacher
provides choices, listens to/ understands
/considers student’s perspective,
encourages questions, conveys
confidence in student.

Change over time (SEM): In mediation model, T1 autonomy
support positively correlated with T3 SR eng, but no significant
direct path from T1 autonomy support to T3 eng after
controlling for T1 and T2 eng and T2 autonomy (i.e.
relationship was fully mediated by autonomy.)

Pitzer &
Skinner,
2017

4th-7th
graders;
fall to
spring.

SR teacher support:
- warmth vs. rejection,
- structure vs. chaos,
- autonomy support vs. coercion.

Change over time (regression): Fall SR teacher support and
each of its subcomponents (warmth, structure, autonomy
support) --> Δ from fall to spring in SR eng.

Chapter 2. Review of the Literature

Table 2.6.
Longitudinal studies of teacher support (and similar constructs) as predictors of changes in engagement during middle
school.
Article
Grade/age Resource
Findings type: summary
at T1;
time span
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6th graders;
fall to
spring.

-Observed teacher emotional support in
classroom (CLASS-S; Pianta et al.,
2011): Positive climate (positive, warm
interactions), teacher sensitivity (to
student emot & academic needs), regard
for adolescent perspectives (autonomy
support, peer time).
- SR opportunity for autonomy in class:
students have choices, share leadership;
teacher considers student interests.

SimonsMorton &
Crump, 2003

6th graders;
fall to
spring

Skinner et
al., 2008

6th graders;
fall to
spring.

SR School climate: mixed teacher
support (at least one teacher would help,
rules enforced fairly) & peer climate
(student likes other kids, students
respect each other.)
SR & TR teacher support: involvement
vs. hostility; structure vs. chaos;
autonomy support vs. coercion.

Vollet et al.,
2017

4th-7th
graders;
fall to
spring

SR teacher involvement: affection,
availability, dependability.

Change over time (path models): Two models tested winter
autonomy support or winter peer involvement, respectively, as
mediators for link from fall teacher support -> spring SR beh
eng. Controlled for fall eng, fall levels of mediator (autonomy
support or peer involvement), fall mastery goals, demographic
& school factors.
- Winter SR autonomy support --> Δ from fall to spring in SR
beh eng, controlling for fall teacher support (and all covariates).
- Significant direct effect for fall observed teacher support -->
spring eng, above and beyond significant indirect effects
through autonomy support / peer involvement (and all
covariates).
-No significant indirect effect on eng via perceived
competence.
Change over time (multiple regression): SR school climate
marginally significant in uniquely --> Δ in SR eng from T1 to
T2, controlling for school, race, gender, depression, and SR of
parent involvement, perceived competence, social competence.
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Ruzek et al.,
2016

Change over time (separate regressions): SR teacher support -->
Δ from fall to spring in beh and emot eng (positively), and beh
and emot disaf (negatively).
TR teacher support --> Δ from fall to spring in beh eng.
Change over time (SEM): SR teacher involvement uniquely -->
Δ from fall to spring in TR eng, controlling for peer eng,
gender, and peer group size and stability.

59

Note. SR = student-report. Eng = engagement; disaf = disaffection; beh = behavioral; emot = emotional; "--> Δ " indicates that
resource significantly predicted changes in outcome, controlling for prior levels of outcome. Unless otherwise mentioned, all
associations in the expected directions: higher levels of teacher support associated with higher engagement and lower
disaffection.
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Skinner and colleagues (2008) found that students’ reports of combined warmth,
structure, and autonomy support predicted improvements in four components of
engagement from fall to spring. For one of these components (behavioral engagement),
the effects of teacher support were significant even after controlling for a combined
measure of relatedness, competence, and autonomy; effects on the other three
engagement components were fully mediated by the SSPs. Skinner and colleagues also
found that teachers’ reports of their provisions of teacher support predicted improvements
in one of the four components of their students’ engagement (behavioral engagement)
from fall to spring; this effect, however, was fully mediated by student-reported teacher
support.
A fifth study examined the role of teacher support on changes in engagement from
the beginning to the end of one semester. Jang and colleagues (2012) examined the
mediated effect of autonomy support on end-of-term engagement. Students’ reports of
autonomy support at the beginning of the term were significantly correlated with their
engagement levels at the end of the term, but this association was fully mediated by
autonomy.
The sixth study (Ruzek et al., 2016) also investigated a form of autonomy support.
Students reported on opportunities for autonomy in their class, such as the extent to
which students generally get to help with decision-making and make choices, and
whether the teacher incorporates student interests into lesson plans. They found that
increases in student-rated opportunities for autonomy from fall to winter uniquely
predicted shallower declines in engagement from fall to spring, above and beyond the

Chapter 2. Review of the Literature

61

effect of observed teacher support in the fall.
Other forms of teacher support. In addition to the research on teacher’s support
of students’ SSPs, three studies examined alternative conceptualizations of teacher
support. Simons-Morton and Crump (2003) assessed students’ reports of teacher support
at school (and peer climate at school) in a measure of school climate. Perceptions of a
supportive school climate were marginally significant in predicting less-steep declines in
engagement a year later, after controlling for perceived competence, parent involvement,
and other covariates.
Bowen, Rose, Powers, and Glennie (2008) tested two measures related to teacher
support. Students reported on their school satisfaction (a measure that tapped both
satisfaction and perceptions that teachers at the school were supportive) and teacher
support (teachers’ provisions of encouragement, help, high expectations, caring, and
respect). In a model that tested the simultaneous unique effects of 15 different contextual
support variables, neither measure of teacher support uniquely predicted changes in
engagement from one year to the next. No zero-order correlations or other information
about the direct association between teacher support and later engagement was reported,
and the meaning of these non-significant unique effects (when controlling for over a
dozen other support variables) is not clear.
Finally, the previously mentioned study by Ruzek and colleagues (2016) also
investigated observer-rated measures of teacher support. Raters assessed teacher and
student behavior in categories that overlap with elements of warmth (shared positive
affect and positive comments), structure (teacher noticing student difficulties, students
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seeking teacher’s help and having their problems resolved), and autonomy support
(mutual listening, teacher acknowledging student emotions, encouraging student
opinions, and connecting content to student’s lives). Ruzek and colleagues found that
students with higher levels of teacher support showed less-steep declines in engagement
from fall to spring. In one model, observed teacher support in the fall uniquely predicted
changes in engagement from fall to spring, above and beyond the effects of peer support.
Additionally, in the previously mentioned model, observed teacher support in the fall
uniquely predicted smaller declines in engagement from fall to spring, even after
controlling for student-rated opportunities for autonomy in the fall and in the winter.
Role of family and parent support. Although less-proximal than teachers,
support from families should help shape student’s academic engagement in multiple
ways. Along with providing directed support for students SSPs, families and parents can
also promote engagement in other ways, including via their parenting style (e.g., setting
and enforcing the reasonable limits that help students develop a sturdy sense of
competence), and by modeling a belief in the value of school. Eight studies explored the
role of family support (and similar constructs) as a longitudinal resource for engagement
during middle school (see Table 2.7).

Bowen et al., 6th-7th
2008
graders;
1 year

Grolnick et
al., 2014

6th graders;
1 year

-SR family togetherness: time spent
together, enjoyment, care/love, support
during difficult times, work together to
solve problems, talk openly and listen.
- SR parent support: encouragement,
affection, time.
- SR home academic environment:
discussed school and personal issues with
adult in home.
-SR parent educational support: help &
encourage with school, set limits.
-SR parent expectations: would be very
upset if misbehaved/did poorly at school
SR parent structure & autonomy support,
coded from structured interview.
- Structure: clear, consistent expectations;
rules have predictable consequences,
rationales, parent has authority re:
decision-making/consequences.
- Autonomy support: understand (vs.
ignore/ridicule) child perspectives when
disagree; In rule-making, consider child's
input, permit ongoing discussion, give
choices about how to follow rules.

Change over time (HLM): T1 SR Family togetherness
uniquely --> Δ from T1 to T2 in SR emotional engagement,
controlling for demographic factors and 13 other contextual
supports.
Other family supports n.s. unique predictors.
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Table 2.7.
Longitudinal studies of parent support (and similar constructs) as predictors of changes in engagement during middle school.
Article
Grade/age
Resource
Findings type: summary
at T1;
time span

Change over time (HLM): T1 SR parent structure uniquely -->
Δ from T1 to T2 in SR engagement, controlling for
demographic variables and SR parent autonomy support.
T1 Parent autonomy support not significant unique predictor.
In mediation model, T1 SR structure --> Δ T2 eng mediated
by perceived competence; direct effect for structure -> eng not
significant.
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7th-9th
graders;
3 years,
zipped to
form 7th to
11th grade
trajectories

Kindermann, 6th graders;
2007
fall to spring

Roebrock &
Koning,
2016

12 years old;
every year
until age 15

SimonsMorton &
Chen, 2009

6th graders;
surveyed 5
times until
9th grade

Multiple trajectories: In logistic regression, SR parent
educational support in 7th-9th grade not a significant predictor
of 7th-11th grade trajectory membership (vs. normative
group). However, lower levels of parent educational support
corresponded with less-adaptive 7th-11th grade engagement
trajectory groups: highest levels of parent support in highest
engagement group, lowest levels of parent support in two
groups with lower engagement trajectories.
SR combined parent involvement and
Change over time (SEM): Fall SR combined teacher and
teacher involvement: perceived
parent involvement uniquely --> Δ from Fall to Spring in TR
availability, caring, warmth, & affection.
eng, controlling for peer group engagement, gender, math
achievement, and peer group characteristics.
SR parental support: how easy for child to Multiple trajectories (median split, t-tests): Levels of
engagement at all four time points significantly higher for
talk to parental figures about worries.
Divided into high- and low-parent support group with high T1 parent support compared to group with
low T1 parent support.
groups using median split.
-SR parent involvement: knowledge about Growth curves: In parallel 6th-9th grade growth curves, slopes
student’s friends, interests, activities,
of growth curves for SR parental involvement, monitoring,
health habits, free time, school;
and expectations were related positively to the slope of SR
- SR parent monitoring: would find out if
eng, controlling for demographic factors. (Intercepts not
misbehaved, checks up on student, expects significantly related to eng slope.)
hard work at school, believes in consistent In models that also included the relationship of the slope of
rules;
perceived competence with the slope of engagement, the
- SR parent expectations: how upset would relationship of the slopes of parent involvement and
be if student engaged in problem
monitoring were no longer significantly related to the slope of
behaviors (drinking, smoking, sent to
engagement, suggesting mediation by competence; the slope
office, disrespect teacher, get in fight, did of parent expectations was still positively and significantly
poorly on test)
related.
SR parent involvement: how much parent Change over time (multiple regression): SR parent
knows about student (see description for
involvement uniquely --> Δ in SR eng from T1 to T2,
Simons-Morton & Chen, 2009,above.)
controlling for school, race, gender, depression, and SR of
school climate, perceived competence, social competence.
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Simons6th graders;
Morton &
fall to spring
Crump, 2003

SR parental support for schooling: how
frequently parents encourage, help with
schoolwork
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Janosz, et
al., 2008

10 years old;
every 2 years
until age 16
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Multiple trajectories: Compared to the trajectory group with
- SR good communication in family:
the highest engagement levels, students in the higher
parents can tell when upset, ask about
engagement groups reported more good communication and
school check on homework completion;
inclusion; students in lowest engagement trajectory group
student tells family about schoolwork,
troubles, hopes and plans; does interesting reported more pressure from family and their parents reported
more friction in family dynamics.
things with parents.
- SR inclusion in family: is treated fairly,
expectations are fair, feelings respected; is
comfortable at home; gets help when
needed vs. others too busy.
- SR pressure from family: parents want to
change student, want to control every
action, expect too much, worry too much
about friend activity; home is friendlier if
just do what parents want; parents have
problems so don't bother them with own;
need more privacy.
- PR friction in family dynamics: is trying
hard to change things about student, home
would be friendlier if student would do as
they were told, privacy is source of
friction with student; is a lot of friction in
home; students' friends have too much
freedom (vs. trust student to behave when
with friends, like their friends, see friends
as positive influence on student).
SR = student-report, PR = parent-report. Eng = engagement; disaf = disaffection; beh = behavioral; emot = emotional; "--> Δ " indicates
that resource significantly predicted changes in outcome, controlling for prior levels of outcome. Unless otherwise mentioned, all
associations in the expected directions: higher levels of teacher support associated with higher engagement and lower disaffection.
Wylie &
Hodgen,
2012.
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Parent warmth, structure, and autonomy support. Two studies examined
parents’ support for students’ needs as conceptualized in SDT. As mentioned previously,
Kindermann (2007) found that a joint measure of parent and teacher involvement
uniquely predicted shallower declines in engagement from fall to spring.
In a second study, Grolnick, Raftery-Helmer, Flamm, Marbell, and Cardemil (2014)
coded structured interviews with children for aspects of parent autonomy support (when
discussing rules, parent considers child’s input, allows discussion, and gives choices in
how to follow rules; communicates understanding of child’s perspective when disagree)
and autonomy-supportive structure (rules are clear and consistent, with predictable
consequences; parents maintain leadership in enforcing rules, and provide rationales for
rules). Sixth-grade parent structure uniquely predicted reduced declines in engagement
from sixth to seventh grade. Autonomy support was not a unique predictor, but was
significantly correlated with seventh-grade engagement.
Other forms of family support. Six studies examined other conceptualizations of
parent and family support as potential resources for engagement. Janosz and colleagues
(2008) assessed parents’ support for school with items tapping the frequency of parents’
encouragement and help with school-related issues (drawn from a measure of parents’
school involvement; Deslandes, 1996; Epstein, Connors, & Salinas, 1993). Using a
logistic regression, the authors tested whether parent support (at the beginning of the
study) could predict which engagement trajectory group students belonged to. Although
there was not a significant effect, the trajectory group with the highest estimated levels of
engagement from seventh to 11th grade also had the highest levels of parent support, and
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the “decreasing” trajectory group (which ended with the lowest engagement levels) had
the lowest levels of parent support. Students in the “transitory increasing” trajectory
group (whose engagement levels were very low in seventh grade but increased from
seventh to ninth grade) also had low levels of initial parent support.
Of the 15 contextual support variables tested in the previously-mentioned study
by Bowen and colleagues (2008), five were measures of family support, and only one of
these showed a significant unique effect. Students with higher levels of family
togetherness (reports that people in home frequently support each other, give each other
time and attention, listen to one another, work together on problems, etc.) showed
shallower declines in engagement from one year to the next. The unique effects for the
other family support measures (students’ reports of general parent support, parent
educational support, parent school expectations, and home academic environment) were
not significant. Again, as previously mentioned, the lack of zero-order correlations make
these non-significant unique effects difficult to interpret.
Wylie and Hodgen (2012) also assessed several components of family support,
with more positive results. Two of these measures (student-reported pressure from family,
and parent-reported familial friction) tapped concepts that overlap with parental coercion:
parents’ trying to change the student, control their actions, and not trusting their child.
Wylie and Hodgen found that students in the group with the lowest average engagement
trajectory from ages 10 to 16 had the highest levels of pressure and friction. In contrast,
students in trajectory groups with higher engagement levels reported higher levels of two
positive family support variables: familial inclusion (student feelings of being treated
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fairly and respected at home), and communication (e.g. student talks with parents about
troubles, hopes, and dreams; parents can tell when is upset).
Roebrock and Koening (2016) also used a measure tapping communication to
assess parent support. They had students report how easy or difficult it was for them to
talk to each of their parents about things that worry them, and split students into highand low-parent support groups based on the results. The average engagement trajectory of
the high-support group was significantly higher than that of the low-support group during
all three years of middle school.
Two studies, drawing from the same sample, used measures designed to capture
behaviors associated with an authoritative parenting style. Simons-Morton and Chen
(2009) used students’ reports of how much their parents knew about their lives as a
measure of involvement. They also collected students’ reports of parental expectations
(tapping how upset parents would be if the student engaged in various problem
behaviors) and monitoring (tapping the likelihood of parents finding out if the student
misbehaved, as well as parents’ expectations of hard work and sticking to rules). Using a
series of conditional latent growth curves, they found that students who showed lesssteep declines in involvement, expectations, and monitoring from sixth to ninth grade
also showed less-steep declines in engagement. In models that also controlled for the
slopes of perceived competence, however, the slopes of involvement and monitoring
were no longer significantly associated with the slope of engagement.
Simons-Morton and Crump (2003) also tested the effect of parent involvement.
They found students with higher parent involvement in the fall showed smaller declines
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in engagement from fall to spring. In this study, the effect of involvement was uniquely
significant, even after controlling for perceived competence and several other covariates.
Role of peer support. Students’ peers (which can include their friends, peer
groups, classmates, and schoolmates), although different from parents and teachers, can
also support student engagement. First, because peers are generally not in a hierarchical,
supervisory role, peers’ support for school may be less likely to hinge on providing clear
structures or autonomy-supportive activities. Instead, their role may focus more on
supporting relatedness to provide a sense of security, and avoiding rejection or hostility
that would contribute both to feeling unsafe and having lessened energetic resources.
Second, because peers are not in a role where they are expected to enforce school
participation, support from peers should not help students internalize the value of
learning activities unless those peers actually endorse and value schoolwork. Indeed,
much of the evidence on peer influences on student engagement concerns peers’
scholastic (versus problematic) behavior. Four studies, however, did investigate the role
of peer support (or related constructs) in explaining changes in engagement during
middle school (see Table 2.8).

Article

Grade/
age at T1;
time span
Bowen et 6th & 7th
al., 2008 graders;
1 year

Ladd,
Ettekal,
&
KochenderferLadd,
2017

Kindergarten;
every 2
years until
12th grade.

Resource

Findings type: summary

- SR friend acceptance: non-endorsement
of rejection & coercion items (friends
pick on, don't respect; difficult to be self
with friends; do things to gain friend
popularity; submit to peer pressure)
- SR friend support: friends'
dependability, availability; felt closeness.
SR peer victimization: frequency of
classmates hitting, saying mean things
to/picking on, badmouthing student to
other students.

Change over time (HLM): T1 SR peer acceptance uniquely and
negatively --> Δ from T1 to T2 in SR emotional engagement,
controlling for demographic factors and 13 other contextual supports.
Friend support not a significant unique predictor.
Correlations were not reported.

Peer victimization trajectory groups:
- Low = least victimization (other than
non-victims, not analyzed).
- Early = victimization from K-3rd
grade;
- Moderate/late = victimization from 412th grade;
- High/chronic = most victimization;
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Multiple trajectories: Used growth mixture modeling to find five groups
for K-12th grade peer victimization trajectories; plotted trajectories of
eng (SR of liking school, SR of desire to avoid school, TR of
independent class participation) for each group from 6th-12th grade.
High/chronic peer victimization group had lowest-ranked trajectories of
6th-12th grade school liking and participation, and highest-ranked
school avoidance trajectory.
Low peer victimization group had highest-ranked trajectory of 6th-12th
grade school liking and participation.
Early victimization group (which had low victimization later) had
lowest-ranked 6th-12th school avoidance trajectory.
Piecewise growth curves n.s. slopes but corroborated rankings: Dummy
code for belonging to high/chronic group (vs. low group): significantly
negative effect for 12th grade intercepts of school liking and
participation, significant positive for avoidance intercept. Belonging to
moderate/late victimization group (victim in 4-12th grade) also
significantly lower 12th grade participation.
No significant 6th-12th grade slope effects, but, descriptively,
high/chronic (vs. low) victimization group had positive slope
coefficient for school avoidance whereas avoidance slope effects for all
other groups were near zero (i.e. stable) or were negative.
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Table 2.8.
Longitudinal studies of peer support (and similar constructs) as predictors of changes in engagement during middle school.

SR Classmate support for relatedness:
Change over time (path model): Winter SR classmate support --> Δ
peers in class respect vs. pick on student, from fall to spring in SR beh eng, controlling for fall peer involvement,
how many peers does vs. does not get
demographic & school variables, and observed fall teacher support.
along with.

SR School climate: mixed teacher
support (at least one teacher would help,
rules enforced fairly) & peer climate
(student likes other kids, students respect
each other.)

Change over time (multiple regression): SR school climate marginally
significant in uniquely --> Δ in SR eng from T1 to T2, controlling for
school, race, gender, depression, and SR of parent involvement,
perceived competence, social competence.
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Ruzek et Mixed
al., 2016 grades,
62% in
middle
school;
fall, winter,
& spring of
1 year
Simons- 6th graders;
Morton 1 year.
&
Crump,
2003

SR = student-report, TR = teacher-report. Eng = engagement; disaf = disaffection; beh = behavioral; emot = emotional;
"--> Δ " indicates that resource significantly predicted changes in outcome, controlling for prior levels of outcome. Unless
otherwise mentioned, all associations in the expected directions: higher levels of teacher support associated with higher
engagement and lower disaffection.
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Peers’ provision of need support. One study provides evidence for peers’ support
of an SSP as a resource for engagement. Ruzek and colleagues (2016) assessed classmate
support for relatedness using students’ reports of how many classmates respect, listen to,
and get along with the student, versus how many tease, pick on, and do not get along with
the student. The authors found that students who reported increases from fall to winter in
their levels of classmate support also had smaller declines in engagement from fall to
spring (above and beyond the effect of fall observed teacher support).
Other forms of peer support. Three studies examined peers’ provision of support
in some form. As mentioned previously, Simons-Morton and Crump (2003) found a
marginally-significant unique effect for school climate, which included perceptions of
respect among students as well as support from teachers. Students who perceived more
supportive climates had smaller declines in engagement from one year to the next.
Of the fifteen contextual variables tested in Bowen and colleagues’ (2008) study,
two assessed peer support. A measure of perceived friend support (friends’ dependability
and emotional availability, felt closeness) did not have a significant unique effect on
engagement a year later. A measure of friend acceptance, however had a significant
negative effect on changes in engagement. Students who strongly disagreed with
statements about experiencing rejection (e.g. “picked on”) as well as acting under
pressure (“doing things I really do not want to do”, “difficulty being myself”) in the
interest of status (“try hard to impress”) showed slightly steeper declines in engagement
from one year to the next when controlling for the 14 other contextual supports. It is
possible that, after controlling for actual friend support, this measure’s combination of
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lack-of-rejection items with items approximating status-based introjection captured
something about popularity and status dynamics (which, feasibly, could hurt engagement)
rather than peer acceptance in and of itself. As mentioned previously, however, because
of the number of contextual variables included in the same model and the absence of any
reported zero-order associations, this effect is difficult to interpret.
One additional study assessed the opposite of peer support. Ladd and colleagues
(2017) found that peer victimization (frequency of classmates hitting, picking on, saying
mean things to, and/or badmouthing the student) was a clear hindrance to engagement.
The authors used growth mixture modeling to find five distinct trajectories of peer
victimization from kindergarten to 12th grade. Using piecewise growth modeling to
compare the engagement growth curves of a low-victimization group with highervictimization groups, they found that students with high, chronic peer victimization had
significantly worse sixth-12th grade engagement trajectories. Their levels of school liking
and independent participation were lower and feelings of school avoidance were higher,
as shown in their 12th grade intercepts. Additionally, although the difference in slopes was
not significant, the high chronic group was the only group to have a positive slope for
school avoidance from sixth to 12th grade.
Peers’ endorsement of school vs. problem behavior. Although there is limited
evidence on the effects of peer support itself on engagement, additional evidence on the
importance of peers in explaining changes in relationships comes from studies exploring
peers’ behavior and attitudes. Six studies assessed constructs related to students’ peers’
endorsement of school versus their endorsement of problem behavior. Of these, three
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studies found that some aspect of students’ peers’ commitment to school was linked to
better engagement for those students.
Janosz and colleagues (2008) found that students’ perceptions of their closest
friends’ school investment (whether the friends love school, work hard, and find it
important, versus talk about dropping out or have repeated a grade) differed among
engagement trajectory groups, with students in the group with the highest average
trajectory of engagement reporting the highest levels of friends’ school investment, and
students in groups with lower or unstable engagement trajectories showing lower levels
of friend investment. Specifically, students with higher levels of friend investment at
baseline were significantly more likely to belong to the normative group (which had the
second-highest engagement levels and was used as a reference group) than to the stable
low-moderate group, or to three of the four unstable engagement trajectory groups—all
of which had lower engagement levels than the normative group.
Kindermann (2007) found that students with more highly-engaged peer groups in
the fall showed smaller declines in their own engagement from fall to spring, above and
beyond the effect of combined fall teacher and parent involvement. Vollet and colleagues
(2017) found a similar effect: when students’ peer groups were more highly engaged in
the fall, those students showed less-steep declines in their own engagement from fall to
spring, even after controlling for the effect of teacher involvement. In a separate model,
however, the effect of peer group engagement was only marginally significant after
controlling for a significant teacher-peer interaction such that the effect of peer
engagement was stronger for students with lower teacher support levels.
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Three studies examined some aspect of peers’ endorsement of behaviors that
might interfere with school. Wylie and Hodgen (2012) found that students in trajectory
groups with lower engagement levels reported that their friends engaged in more risky
behavior (e.g. smoking, drinking, thinking sex before age 16 is okay, skipping school,
getting trouble at school). Bowen and colleagues (2008) did not find a significant unique
effect on engagement for friends’ problem behavior (friends are not engaged in criminal
behaviors, and do perform well at school) when controlling for 14 other contextual
variables; as previously mentioned, these findings are difficult to interpret. Finally, using
latent conditional growth curve models, Simons-Morton and Chen (2009) found that
students who reported increases in their friends’ problem behavior (drinking, bullying,
fighting, lying to parents, graffiti, cheating, disrespecting teachers) also showed steeper
decreases in engagement across middle school.

Chapter 2. Review of the Literature

76

Summary of Longitudinal Effects of Personal and Interpersonal Resources on
Engagement
Collectively, these studies show that relatedness, competence, autonomy, teacher
support, parent support, and peer support (and related constructs) can explain changes in
engagement during middle school. Although there were also frequent cases when
resources did not explain changes in engagement, especially among the longer-term
studies, these non-significant findings, in and of themselves, were informative. In a
similar vein, although the majority of evidence comes from shorter-term studies of
engagement change, the patterns of significant and non-significant findings in shorterand longer-term studies help clarify the extent to which these resources are promising
candidates for explaining multi-year changes in trajectories. After a synthesis of these
short- and long-term effects, and of patterns underlying significant vs. non-significant
findings, I then summarize the preliminary evidence on the extent to which resources
might explain membership in multiple different trajectories of engagement during middle
school.
Resources explaining short- and long-term changes in engagement. Because
the focus of this study is explaining three-year trajectories, the findings from studies that
explained longer-term changes in engagement were of most interest. Most relevant, to
this end, were three studies that examined engagement over multiple years (SimonsMorton & Chen, 2009; Skinner et al., 1998; Wentzel, 1997). Although each study
produced some non-significant findings, they nonetheless found that resources similar to
competence, autonomy, and parent support significantly predicted either multiple-year
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changes in engagement, or the rate of change in multiple-year engagement growth curves.
(See Tables 2.4, 2.5, and 2.7 for details.)
Next most relevant were four studies that examined changes in engagement from
one year to the next (Bowen et al., 2008; Da Laet et al., 2016; Elmore & Huebner, 2010;
and Grolnick et al., 2014; see Tables 2.3, 2.6, and 2.7 for details.) In these studies, a
majority of the findings were not significant, but these null findings may have had more
to do with study’s designs and measures than they did with their time-spans. Three of the
studies reported only weak concurrent correlations between their measures of
engagement and resources; cross-time correlations were weaker still. (The fourth study
did not report correlations.) All four studies also tested the unique effects of resources,
rather than testing resources individually, which was a common trend among nonsignificant findings. Even with these issues, they showed that constructs similar to
relatedness and family support could predict changes in engagement one year later.
The remaining eight studies examined within-year changes in engagement (see
Tables 2.3 through 2.7). These studies showed that all six resources (i.e. relatedness,
competence, autonomy, teacher support, parent support, and peer support) significantly
predicted changes in engagement within one school year. These shortest-term studies also
had a much higher proportion of significant (vs. non-significant) findings than did the
longer-term studies, which, at first glance, does not bode well for their applicability to the
current study. On closer examination, however, the measures and analytic techniques of
these studies may simply have been more conducive to producing significant findings.
When considering the extent to which studies reported weak engagement-resource
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correlations, and whether they tested effects uniquely, null findings occurred at very
similar rates in the within-year and cross-year studies. That is, there was nothing to
suggest that the within-year findings would not also hold true if tested in the longer term.
Understanding non-significant findings. There were a variety of patterns
(discussed in detail in the previous sections) that helped account for non-significant
findings; most of these had to do with the similarity or proximity of the resource
measures and engagement measures5. Although these trends helped explain the null
findings, no one of these trends ruled out significant findings: resources significantly
explained changes in engagement despite each of them. Trends among the resources were
similarly non-determinative. In any given individual analysis, if only one SSP was
significant, it was usually autonomy, and if only one contextual resource failed to reach
significant (a null finding), it was usually peers. When considering all findings as a
whole, however, there were also several null findings for autonomy – no fewer for the
other SSPs, and the total number of null findings for peer support was no greater than for

5

Non-significant findings were more common when resource measures were less similar to the

measures of engagement in terms of reporter (e.g. teacher/parent versus student), domain (e.g. home versus
school), and placement in the SSMMD (e.g. contextual supports versus SSPs). Non-significant findings
occurred somewhat more often when sub-components of resources and/or engagement were analyzed
separately than when the constructs were analyzed as a whole. Similarly, null findings were somewhat
more common when engagement measures reflected specific characteristics (that resources might not easily
change) without more general-experience items to anchor the scale (e.g. characteristics of the class in
Wentzel, 1997; specific disaffected behaviors in Elmore & Heubner, 2014; or specific disaffected emotions
in Skinner et al., 2008).
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the other contextual supports.
The only pattern that consistently explained null findings was, as mentioned,
when the effects of two or more resource were tested uniquely in the same model. Two
trends were fairly consistent when certain resources were entered into the same model.
First, if the same resource category was represented by multiple measures,6 usually only
one was uniquely significant7 suggesting that the categorization of these six resources
shows promise as a way to parse the particular active ingredients in changing
engagement. Second, when multiple regressions were used to see which variables
uniquely explained variance in engagement, contextual supports were usually not
significant predicators above and beyond the effects of the SSPs, offering support for the
SSMMD’s proposed causal structure of contexts supporting engagement by way of SSPs
(i.e. that SSPs mediate contexts).
In cases when unique effects produced truly counter-intuitive unique findings8,
these were usually accompanied by some indication of suppression in the model due to
multicollinearity among multiple similar measures. At the same time, subtle indicators of
multicollinearity occurred even when it was tested and ruled out, or would not be

6

E.g. teacher relatedness DaLaet et al., 2016; Family support in Bowen et al., 2008.

7

Unless capturing different domains, as in Furrer & Skinner, 2003.

8

For example, perceived competence not being a significant predictor when tested uniquely with

social competence in Simons-Morton & Chen, 2009, or the findings from Bowen et al., 2008 that friend
acceptance was a negative predictor, teacher support was not significant, and school satisfaction was not
significant despite tapping similar concepts as the study’s engagement measure.
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suspected9. In these cases, multicollinearity may be less of a methodological misstep and
more of a message saying, in effect, these resources really do share variance in explaining
engagement, and if only one resource must account for the entire contribution, it will
have to “borrow” variance from the others. In these instances, a “unique” effect may be a
misnomer because explaining changes in engagement really may, in some cases,
necessarily involve multiple resources in conjunction. More studies are needed, then,
whose methodologies allow examining the effects of multiple resources in conjunction,
rather than in competition (as is done by testing unique effects using multiple regression).
Different longitudinal processes. A final pattern that emerged from examining
non-significant findings was that initial resource levels and changes in resources could
both predict changes in engagement, but that findings from the two methods differed
somewhat. First, three studies found that it was the extent to which resources changed
(instead of their levels, per se) that explained changes engagement. Jang and colleagues
(2012) found that it was not how much autonomy students started with but the changes in
autonomy that impacted their later engagement. In one of the rare times when two
measures of the same resource were uniquely significant (Ruzek et al., 2014), one was
changes in teacher support (vs. initial levels of teacher support). Skinner and colleagues
(1998) found that some aspects of perceived control explained changes in engagement
trajectories via their changes, and others via their initial levels.
9

Wentzel, 1997, found negative regression coefficients for resources that had positive correlation

coefficients (though none of these were significant); Skinner et al., 2008 found that neither SSPs nor
teacher support predicted changes in one aspect of engagement; both were significant predictors when not
uniquely tested.
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Second, although the majority of the studies offer evidence that initial levels of
resources can predict later changes in engagement, two studies in particular inform the
potential of resources to “launch” multiple-year changes in trajectories. These two studies
(Skinner et al., 1998; Wentzel, 1997) provide evidence that resources at sixth grade can
predict multiple-year changes in engagement. This suggests that, to the extent that sixth
grade or some other period might be a potential key time window in middle school,
resource levels at this time may be able to explain the “launching” of trajectories across
middle school.
Findings on resources predicting changes in engagement: Implications and
critiques. Together, these finding show that the selected personal and interpersonal
resources show promise as candidates for explaining multi-year engagement trajectories.
The patterns explaining null findings may reveal something about the nature of how
engagement changes – with multiple resources in conjunction. Although not every
resource was represented in longer-term findings (peer support and teacher support only
had significant within-year findings10), there was evidence that every resource mattered,
and there was no indication that shorter-term findings might not also hold true in longerterm studies. Moreover, there was some evidence that these resources support
engagement as hypothesized in the SSMMD, in that these particular resources seemed to
capture the active ingredients of personal and interpersonal supports for changes in
engagement, and that contextual supports seemed to act via the SSPs. Finally, there was
10

Peer support does have some long-term support in terms of the multiple-trajectory finding from

Ladd et al., 2017, however, and the teacher affiliation effect in Elmore & Huebner, 2010, does speak to
cross-year effects for teachers.
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some evidence that there might be different processes through which resources foster
changes in engagement (i.e. via initial resource levels or via changes in resources)
At the same time, these findings demonstrate the need for future research that
considers these trends. First, there is a need for more studies that test the effects of
multiple resources in ways that consider their collective, instead of unique, effects. More
studies are also needed that test the effects of resources on multiple-year changes in
engagement, and do so using multiple possible support processes, investigating both
initial levels and changes in resources as levers for shaping engagement.
Current Evidence of Resources Distinguishing Multiple Trajectories of Engagement
Although the majority of the evidence from these studies spoke only to normative
changes in engagement, there was some evidence on the role of resources (relatedness,
competence, autonomy, and support from teachers, parents, and peers) in explaining the
development of multiple trajectories of engagement in middle school. The descriptive and
significant findings from the few studies that assessed both multiple trajectories of
engagement and personal or interpersonal resources sheds some light on the extent to
which resources might explain membership in groups with different trajectories of
engagement, and the possibility that resources might help explain periods of discontinuity
and increased change in the development of these trajectories.
Explaining membership in groups with parallel trajectories. The review of
studies on multiple trajectories of engagement identified three common groups of
students whose trajectories were relatively stable: a “normative” trajectory group, a
“highest” trajectory group, and/or a “low-moderate” trajectory group. Two studies
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provide evidence suggesting that resource levels can sufficiently distinguish groups of
students who follow these parallel engagement trajectories (see Figure 2.4). In these
studies, students with very low or very high overall resource levels during middle
school11 had trajectories of engagement that were very similar to those in the “lowmoderate” and “normative” trajectory groups, respectively (see Figure 2.2; these common
trajectories are also represented as the shaded regions in Figure 2.4). Trajectories of
engagement based on resource levels that were only moderately high or moderately low12
differed slightly, but were similar enough that it seemed that they would both correspond
to the same common trajectory group. These findings provide both descriptive and
statistically significant evidence (see Figure 2.4) that resource levels can distinguish
groups of students who follow meaningfully different parallel trajectories of engagement,
but raise two questions: Why was it only extreme levels of resources that distinguished
these trajectories, and why did very high resource levels not correspond to very high
trajectories of engagement (i.e., similar to those in the “highest” trajectory groups)? In
light of the unique-effect patterns in the regression analyses, it seems likely that multiple
resources may be needed to explain membership in groups with very high trajectories of
engagement13.
11

Top and bottom 10% perceived control in Skinner et al., 1998; roughly the top and bottom 25%

peer victimization (non-victims omitted) in Ladd et al., 2017.
12

Parent support Roebrock and Koning, 2016; Emerging-moderate and early peer victimization

groups in Ladd et al., 2017.
13

Wylie & Hodgen, 2012, and Janosz et al., 2008, both found descriptively higher levels of

resources in the “highest” trajectory than in the other parallel trajectories. Janosz and colleagues, however,
did not find a significant effect, and Wylie and Hodgen did not test for significance.
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Figure 2.4. Resources explaining different trajectories of engagement.
For each trajectory grouping, the caption lists the study, the measure of engagement, and
whether the trajectories showed significant or descriptive differences based on resource levels.
Shading in background of each figure represents the ranges of “highest” (top, cross-hatched),
“normative” (middle, vertical stripes), and “low-moderate” (bottom, diagonal stripes)
trajectories from Li & Lerner, 2011; Janosz et al., 2008; and Wylie & Hodgen, 2012. “Sig dif.”
= significant difference found; “SR” = student-report; “TR” = teacher-report.
Trajectory based on
Trajectories based on levels of resource
engagement levels
Ladd et al., 2017;
Ladd et al., 2017;
TR independent participation;
SR school liking;
Sig dif.(12th grade intercepts) Sig dif.(12th grade intercepts;
low vs. emerging & high)

Wylie & Hodgen, 2012;
Roebrock & Koning, 2016; Skinner et al., 2008;
SR emotional & behavioral; SR emotional & behavioral; SR emotional & behavioral;
Difference not tested.
Difference not tested.
Sig dif.: t-tests.
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Explaining trajectories that change: declining “sinking sister ship” and
“recovery” trajectory groups. Two studies explored whether resource levels
distinguished groups of students who followed non-parallel trajectories of engagement.
Although neither study showed statistically significant effects, both studies found that
students with very high or very low resource levels had trajectories of engagement with
descriptively different slopes (see Figure 2.5). Specifically, whereas the trajectories of
engagement for students with high resource levels (parent support for education and low
peer victimization) were parallel to the other stable trajectories; it was those students with
very low resource levels who had trajectories of engagement that were characterized by
decline and, for Janosz and colleagues (2012), tentative recovery.
The possibility that low resource levels might accompany both “sinking sister
ship” and “recovery” trajectories highlights a contradiction: when trajectories transition
from “good” to bad” engagement levels, or vice versa, both “good” and “bad” initial
resource levels are plausible. It is possible that low parent educational support at the start
of secondary school, when coupled with that setting’s decreased oversight of students,
could “launch” a trajectory of decreasing engagement. It is also possible that the recovery
group’s initially low levels of parent support could explain their initially low engagement
levels, but that subsequent increases in parent support prompted the recovery. Again, with
these studies, it is not known whether resources shaped engagement changes at all, but
the findings raise questions about the timing of resources’ links with engagement, and
whether changing trajectories of engagement are accompanied by stability or change in
resource levels.
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Figure 2.5. Resources explaining trajectories with different rates of change.
For each trajectory grouping, the caption lists the study, the measure of engagement,
and whether the trajectories showed significant or descriptive differences based on
resource levels. Vertical lines represent beginning of sixth or end of eighth grade. “SR”
= student-report.
Trajectory based on levels of resource
Ladd et al., 2017;
SR school avoidance, reverse-coded.
Non-significant difference between slopes,
Significant difference between 12th grade
intercepts (low vs. high-chronic).

Trajectory based on engagement
levels
Janosz et al., 2008;
SR emotional, behavioral, & cognitive
engagement.
Non-significant difference in parent
support levels when compared to
normative trajectory (not pictured).

Evidence on potential key time windows. None of the studies of multiple
trajectories showed clear evidence that resources influenced instances of discontinuity in
engagement trajectories. Descriptive findings by Ladd and colleagues (2017), however,
suggested that they might play a role. These findings showed that sixth grade was a time
of marked change in trajectories of engagement, and suggested that some combination of
sixth-grade resource levels and fifth-to-sixth-grade resource changes in peer victimization
could have “launched” descriptively diverging trajectories, even though the trajectories
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did not differ significantly in slope. Moreover, the timing of these potential means of
influence (i.e., sixth-grade resource levels vs. resource changes) were not explicitly tested
in any of the studies of multiple trajectories. Future studies are needed that actually test
the different processes (i.e. initial levels, overall levels, and changes) by which resources
might catalyze changing trajectories of engagement, and that look explicitly at how these
processes play out during potential instances of discontinuity in trajectories of
engagement.
Implications and critiques. Collectively, these findings show that the six personal
and interpersonal resources show promise in explaining membership in groups that show
different trajectories of engagement during middle school. Current evidence shows that
even one resource can explain differences between groups of students who follow
different trajectories of engagement, but suggests that studies may need to assess the
effects of multiple resources in conjunction in order to explain membership in certain
engagement trajectory groups: those with very high levels of engagement, and those
whose engagement levels show recovery or decline across middle school. Descriptive
findings also suggest that multiple support processes (not only initial resource levels and
overall resource levels, but also changes in resources) may be necessary to distinguish
groups whose engagement trajectories show recovery and decline. Finally, studies are
needed that explicitly test the role of personal and interpersonal resources in explaining
potential windows of discontinuity in trajectories of engagement. The next chapter
describes how this study seeks to fill some of these gaps in research.
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CHAPTER 3.
PURPOSE OF STUDY

The purpose of this study is to shed light on patterns of motivational development
across middle school, in order to help understand and promote students’ adaptive
academic development during this important window. Specifically, this study uses three
developmental approaches, focusing on normative trajectories, time windows, and
alternative pathways of student engagement, to chart the progress of students’ motivation
and achievement leading up to the end of eighth grade. These three complementary
approaches are used to identify the pathways by which students do (and do not) reach the
end eighth grade with high levels of engagement and achievement, and to discern the
processes by which malleable personal and interpersonal resources can support those
pathways. The reviews of research on normative trajectories of engagement, multiple
trajectories of engagement, and resources explaining changes in engagement supplied
information about the types of pathways and patterns that might be expected to emerge,
and identified ways in which this study might contribute to the literature by filling gaps in
the current research.
Pathways of Engagement across Middle School
To create a richer picture of motivational development during middle school, this
study relied on three developmental approaches, focusing on normative trajectories, time
windows, and alternative pathways of engagement, to portray students’ progress across
the middle grades in a school that largely serves under-represented minority students. In
addition to providing information about this understudied population, an important
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contribution of the current study was to plot these trajectories, time windows, and
alternative pathways using data that spans six time points, from fall of sixth to spring of
eighth grade. Compared to typical studies, which usually rely on annual assessments,
these more densely spaced measurement points allowed a finer grained analysis of
change processes. In each of these approaches, we considered information not only about
change over time, but also about the absolute level of students’ engagement, in order to
gauge students’ progress toward the high levels of engagement they will need by the end
of eighth grade in order to set them up for success in high school. In each approach, we
also considered the corresponding effects on students’ academic performance during this
period, since students will also need high levels of achievement in preparation for high
school.
Normative trajectories of engagement. The first approach utilized the most
common way of conceptualizing and studying motivational development: the
examination of normative trajectories of engagement. As noted in the review, previous
research indicates that engagement trajectories during middle school are typically marked
by declines, although they usually end at levels that still signal positive (above the
midpoint) engagement. Previous research also indicates that, as a result, most students do
not attain the truly “high” robust levels of engagement they will need by the end of eighth
grade. At the same time, however, these studies also reveal significant individual
variation in engagement trajectories, suggesting that some students may attain these high
levels. Hence, the current study supplemented information about trajectories (direction
and extent of change) with information about students’ absolute levels of engagement
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(that is, whether levels are truly high, as indicated by each item used to measure
engagement), in order to examine the proportion of students who attain the high levels of
engagement that will be required by spring of eighth grade, if they are to be
motivationally ready for high school.
Previous research further suggested that individual differences in engagement
trajectories predict students’ achievement, a hypothesis also examined in the present
study by targeting students’ academic performance at the end of eighth grade.
Information about the connections between students’ engagement trajectories during
middle school and their academic performance at the end of eighth grade will also be
supplemented by information about the absolute levels of students’ achievement (i.e., the
extent to which grades indicate high academic performance as opposed to merely
passing), in order to gauge the proportion of students who end eighth grade academically
ready for high school. Information about absolute levels of achievement will also be
combined with corresponding information about engagement, in order to assess the
number of students who arrive at the end of middle school motivationally and
academically ready for high school, that is, with high levels of both engagement and
achievement.
Key time windows for the development of engagement across middle school.
The second approach to motivational development considers development as taking place
in the spaces between a series of “stepping stones,” from time point to time point across
middle school. Previous studies of normative trajectories of engagement suggested that
students’ developmental pathways along these stepping stones are characterized, in many
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cases, not only by continuous decline but also by “elbows,” that is, by pronounced drops,
peaks, and/or valleys. These discontinuities could suggest potential key time windows:
certain windows of time during which more motivational changes (either steeper declines
or marked recovery) typically occur within students’ overall trajectories.
The identification of key time windows in which discontinuities occur may be
useful to educators or researchers in helping to locate specific developmental windows
during which interventions may be especially important for sustaining or promoting
students’ engagement. The design of most studies, however, does not include a
sufficiently dense set of time points to pinpoint the precise timing of these discontinuities,
and several studies reported estimated (instead of observed) levels, meaning that
discontinuities could not be empirically discerned. Hence, there is currently no clear
sense of exactly when such key time windows might occur, although the first year of
middle school (i.e., across sixth grade) seems to be one likely candidate.
Because these potential discontinuities have not been a focus of research on
engagement trajectories to date, an important contribution of the current study is to
identify key time windows, marked by bigger or smaller drops in engagement in terms of
both by absolute level and direction of change from one stepping stone (or time point) to
the next. From this perspective, any comparison between adjacent stepping stones may
reveal the presence of a key time window (span of time with a marked loss or gain in
engagement), or it may reveal relative stability. At the same time, these changes or
stabilities occur at a certain absolute level. Stability may play out such that students
maintain their “high” engagement levels (or their “lower” levels) from one stepping stone
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to the next. Alternatively, key time windows may be times when students cross the
threshold—either out of or into high levels of engagement. In this way, when information
about both absolute level and direction of change are used to describe engagement during
key time windows, they may serve to mark places where students reach or lose high
engagement levels. These kinds of time windows may also be useful for charting changes
in students’ achievement levels, and to investigate whether the timing of discontinuities
in engagement and achievement correspond with each other.
Alternative pathways of engagement. The third approach to motivational
development focuses on the notion that students may take different pathways across
middle school, some of which end in high engagement and achievement, and some of
which do not. Previous research in this area suggests that a variety of engagement
trajectories are possible, and the review of those studies identified several common kinds
of trajectories, which can be distinguished from each other by both absolute level and
direction of change over time. One common group showed mostly high and stable levels
of engagement (“highest”), and another stable group showed slightly lower but still
positive levels (“normative”). The third common stable group, however, had levels that
were not clearly positive (“low-moderate”). Moreover, two additional kinds of
trajectories were characterized by change (as opposed to relative stability): one showed
steep declines (“sinking sister ship”) and the other, notably, showed less-steep declines or
“recovery.” The current study, because it uses six densely spaced time points, may
contribute to this literature by adding more detail to the alternative pathways identified
and shedding light on the presence of different shapes of trajectories (e.g., recovering or
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declining.)
Moreover, previous research provides some evidence that students whose
trajectories ended with higher eighth-grade engagement levels also achieved better
academic outcomes, suggesting that belonging to a group that shows a higher/recovering
trajectory might also correspond with higher academic performance at the end of eighth
grade. Hence, consistent with previous studies, the current study examines whether
students who belong to these different engagement trajectory groups also differ in their
achievement at the end of eighth grade.
Personal and Interpersonal Resources
As detailed in the previous chapter, research has accumulated demonstrating that
the six theoretically-specified resources (relatedness, competence, autonomy, teacher
support, parent support, and peer support) can predict changes in engagement. Patterns of
findings from multiple regressions suggested that the resources seemed to function as
theorized in that each of the self-system processes could make unique contributions to
engagement, as could each of the interpersonal resources. A larger takeaway from studies
using multiple regressions was that “unique” effects did not seem to authentically capture
the ways that resources actually shape processes of engagement. Instead of operating
individually, resources seemed to work in conjunction with each other. As a result, we
decided to examine the effects of resources in ways that do not require their effects to
compete with each other.
Previous studies also suggested at least three different longitudinal processes by
which resources might support engagement pathways: (1) via initial resource levels, in
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which resources at the beginning of the trajectory “launch” subsequent trajectories of
engagement, (2) via overall resource levels which provide ambient levels of support over
the whole time the trajectory is unfolding, and (3) via changes in resource levels over
time, in which gains or losses in resources correspond to gains or losses in engagement.
(See Kindermann & Skinner, 1992, and Skinner et al., 1998, for further discussion of
these processes.) For each developmental approach, we designed corresponding strategies
to test the three longitudinal support processes, in order to examine the extent to which
these resources can exert their collective effects and explain developmental changes in,
and high ending levels of, engagement across the middle school years.
Multiple resources and trajectories of engagement. Findings from longitudinal
studies examining the effects of resources on engagement provided some evidence for
two of the support processes: Both initial resource levels and changes in resource levels
have been linked to engagement trajectories, although they showed somewhat different
effects. Most of these studies, however, examined only single resources or single support
processes (i.e., either initial levels or changes), or examined changes within only one
year, or from only one year to the next. Hence, an important contribution of the present
study was to explore the role of all three kinds of support processes (i.e., initial levels,
average levels, and changes) for all six resources over multiple years. Moreover, we were
interested in the effects of resources not only on the direction and extent of change (as
captured in engagement trajectories) but also on the absolute levels students reached by
the end of eighth grade.
Multiple resources and key time windows in engagement. Because research on
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motivational development to date has not concerned itself with the identification of
discontinuities in engagement, there is no empirical base from which to derive
suggestions about the resources that might support students’ successful navigation of key
time windows. Hence, an important contribution of the present study was to develop
strategies for testing these support processes. Building on the previous discussion of key
time windows, we were interested in examining whether resources differed for students
whose engagement showed changes (i.e., gains or losses) versus stability from each
stepping stone to the next, taking into consideration whether students were crossing into
or out of “high” levels of engagement. To examine the functioning of the six resources,
we wanted to see whether their corresponding support processes (initial levels, averages,
or changes), would predict students’ patterns of movement across stepping stones.
Multiple resources and alternative trajectories of engagement. Findings from
the few studies of alternative engagement trajectories that also included resources, when
examined in conjunction with the few resource studies that also identified different
engagement trajectories, suggested at least two support processes by which resources
might predict students’ membership in different trajectory groups. Specifically, in some
studies, students’ initial levels or overall levels of one resource could distinguish the
engagement trajectory groups to which they belonged, such that those with higher levels
of resources showed trajectories comparable to the “normative” (moderately high)
trajectory, whereas those with lower levels of resources were more likely to show the
“low-moderate” trajectory of engagement. There were, however, no studies in which
resources were able to explain membership in the “highest” trajectory group, or in either

Chapter 3. Purpose of Study

96

of the changing (“sinking sister ship” or “recovery”) trajectory groups.
Nevertheless, examination of the descriptive findings from multiple studies
suggested two possibilities. First, students who showed the “highest” trajectories were
characterized, not by a single high resource, but by multiple high resources. Although no
studies of multiple trajectories to date have been published in which the collective effects
of multiple resources were tested in conjunction, it may be that students require high
levels of multiple (or all) personal and interpersonal resources to attain or maintain the
highest levels of engagement across middle school. Second, descriptive findings also
suggested that, in order to explain membership in trajectory groups that show changes,
studies are needed that include all three support processes, the notion being that it is
changes in resources, not just initial levels or overall levels, that underlie changes in
engagement. Although no studies of multiple trajectories in middle school have examined
whether changes in resources can predict trajectory membership, the current study aims
to test this hypothesis. By examining all six resources in conjunction over multiple years
through the lenses of three support processes (not only initial and overall levels but also
changes in resources), this study endeavors to address a major gap in current research: to
discover whether configurations of resources can be identified that distinguish students
belonging to trajectory groups characterized by stably high levels of engagement, steeply
declining levels of engagement, or engagement levels that show recovery across the
course of middle school.
Contributions of this Study
In sum, the purpose of this study is to chart patterns of motivational development
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across middle school in a sample of largely under-represented minority students, in order
to identify the personal and interpersonal resources that can optimize their development
as they approach the transition to high school. To that end, it makes four major
contributions. The first is the use of three complementary developmental approaches,
represented by three research questions, focusing on normative trajectories, time
windows, and alternative pathways of engagement across six time points from fall of
sixth to spring of eighth grade. The second major contribution is an explicit focus on
examining the development of engagement in ways that include both absolute level and
direction of change. Of particular interest are pathways that allow students to reach the
end of eighth grade with the high levels of engagement and achievement they will need to
succeed in high school.
The study’s third major contribution is the examination of three possible support
processes by which a theoretically-specified set of malleable personal and interpersonal
resources might, over the course of middle school, explain pathways characterized by
high levels and positive change. By testing the theorized set of resources in conjunction
(instead of alone or in competition), and by testing the different support processes (i.e.,
initial levels, overall levels, and/or changing levels across middle school) by which
resources might explain changes in engagement, this study seeks to expand the current
literature on how best to support motivational development. It aims to identify
configurations of resources that can promote positive normative trajectories of
engagement and help students maintain high engagement, successfully navigate key time
windows, and recover from downturns in engagement across middle school, thereby
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arriving at the end of eighth grade with levels of academic motivation and achievement
that prepare them for the challenges of high school.
The three main research questions, as summarized in Table 3.1, and described in
more detail in the next sections, were organized around the three approaches to
motivational development, focusing on normative trajectories, time windows, and
alternative pathways. Drawing on six time points of data from a highly-diverse sample of
students, each approach was used to answer a series of parallel sub-questions that
addressed three central issues: a) development, or the identification of pathways of
engagement by which students do (and do not) reach the end eighth grade with high
levels of motivation; b) academic performance, or the extent to which different pathways
of engagement also lead to high achievement by the end of eighth grade, and c)
resources, or the processes by which configurations of resources can (or cannot) explain
why students traverse these different pathways.
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Table 3.1.
Research questions.
RQ 1. How does engagement normatively develop during middle school?
1a. Development. What is the normative trajectory of engagement across middle
school?
1a.1. Is there significant interindividual variation in normative trajectories of
engagement?
1a.2. How many students show high levels of engagement at the end of eighth
grade?
1b. Performance. Do interindividual differences in students’ engagement
trajectories predict student grades at the end of eighth grade?
1b.1. How many students show high levels of achievement at the end of
eighth grade?
1b.2. How many students show high levels of engagement and achievement at
the end of eighth grade?
1c. Resources. Do certain resources predict interindividual differences in the slope
of engagement trajectories?
1c.1. Is there evidence that initial resource levels “launch” trajectories, that
overall resource levels support trajectories, or that changes in resources
help change trajectories?
1c.2. Do students who have high engagement and achievement by the end of
eighth grade differ in their initial resource levels, overall resource levels,
or trajectories of resources from those who do not?
RQ2. What are key windows of motivational losses, gains, and/or stability in
engagement during middle school?
2a. Development. Are there any time windows during middle school when
students’ engagement shows more marked normative changes?
2a.1. How many students undergo shifts in their engagement levels (versus
staying stably high, or stably lower) at each successive time point during
middle school?
2b. Performance. Do time windows marked by steeper drops or gains in
engagement also register shifts in students’ grades?
2b.1. How many students undergo shifts in their grades (versus staying stably
high, or stably lower) at each time window during middle school?
2b.2. How many students undergo shifts in their engagement and grades
(versus staying stably high in both or stably lower in either) at each time
window during middle school?
2c. Resources. Do resource levels differ for students whose engagement levels
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shift (versus staying stably high, or stably lower) during particular time
windows?
2c.1. Do students whose engagement levels shift (versus staying stably high,
or stably lower) during key time windows show corresponding shifts or
stability in their resource levels?
RQ 3. Are there multiple alternative pathways of engagement that different
students follow across middle school?
3a. Development. Can multiple sub-groups of students be identified who follow
different alternative trajectories of engagement?
3a.1. Do sub-groups of students who follow different trajectories also differ in
their engagement levels at the end eighth grade?
3a.2. Do these sub-groups differ in the proportion of students they contain
who have high engagement levels at the end of eighth grade?
3b. Performance. Do sub-groups of students who follow different trajectories also
differ in their grades at the end eighth grade?
3b.1. Do these sub-groups differ in the proportion of students they contain
who have high achievement levels at the end of eighth grade?
3b.2. Do these sub-groups differ in the proportion of students they contain
who show high engagement and high achievement levels at the end of
eighth grade?
3c. Resources. Do resource levels differ among the sub-groups of students who
follow different trajectories?
3c.1. What patterns of resource levels characterize the sub-groups of students
who follow each of the different trajectories?
3c.2. Do resource levels differ for sub-groups of students who follow
trajectories that end eighth grade with high engagement and achievement vs.
those who do not?
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Research Questions and Hypotheses
This study examines the nature of the development of students’ engagement
during middle school using three approaches. The first research question examines the
normative trajectory of engagement, the second research question investigates potential
key time windows along that normative trajectory, and the third research question
examines different alternative pathways that students’ engagement trajectories might
follow.
In each of these approaches, sub-questions query the development of engagement
leading up to eighth grade, whether engagement also aligns with performance, and the
processes by which personal and interpersonal resources might underlie the development
of engagement. Additionally, in each of these sub-questions, this study also proposes to
look under the surface of the normative trajectories and group averages, checking to see
how many students actually show the high absolute levels of engagement and
achievement that will set them up for later success.

Research Question 1. How does engagement normatively develop during middle
school?
RQ 1a. Development. What is the normative trajectory of engagement across
middle school?
As a first step, this study seeks to document the normative trajectory of
engagement during middle school for this sample. The current evidence on middle school
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students’ engagement trajectories (see Table 2.1 and Figure 2.1) suggests that engagement
levels normatively decline from sixth grade to eighth grade, and that mean levels, despite
this decline, usually remain generally positive (above the midpoint of the scale). Based
on this evidence, the normative trajectory of sixth- to eighth-grade engagement is
expected to run a similar course, with a significant linear decline, and mean levels that
remain above the midpoint at all times.
RQ1a.1. Is there significant interindividual variation in normative trajectories
of engagement?
The existing evidence examining engagement trajectories suggests that
significant individual differences can be found in these trajectories over middle school.
This evidence included significant variance in intercept and slope terms (Engels et al.,
2016; Simons-Morton & Chen, 2009; Skinner et al., 1998), as well as the improved fit of
multiple-trajectory solutions in those studies that did estimate multiple engagement
trajectories. Accordingly, significant interindividual variance is expected in both the
intercept and slope of engagement.
RQ 1a.2. How many students show high levels of engagement at the end of
eighth grade?
Since it is students’ engagement levels at the end of eighth grade that will set
them up for future success (or struggles), a key aspect of normative development is the
question of how many students complete eighth grade with sufficiently “high” absolute
levels of engagement. Although there is no agreed-upon threshold for what it means to
have “sufficiently high” eighth-grade engagement levels, it seems reasonable that the
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students with truly robust engagement will signal that engagement by endorsing all
positively-valenced engagement items (answering a 4 or 5 on a scale of 1 to 5, where 5 is
high) and disagreeing with all disaffection items (answering a 1 or 2 out of 5). Because
findings from previous studies examining trajectories of engagement show that mean
levels of engagement in eighth grade usually fall below this threshold (approximately
3.25 to 4 out of 5), less than half of students are expected to show engagement levels
meeting these criteria at the end of eighth grade.
RQ 1b. Performance. Do interindividual differences in students’ engagement
trajectories predict student grades at the end of eighth grade?
Four of the studies reviewed previously tested whether student engagement
predicted changes in later achievement levels. Of these, three found a significant and
positive effect (Jang et al., 2012; Motti-Stephanidi et al., 2015; Skinner et al., 1998). In
the fourth study (Wentzel, 1996), sixth-grade English-class effort did not significantly
predict changes in 8th grade English-class grades, which could suggest that initial
engagement levels might not affect eighth grade achievement, but could also simply
reflect the class-specific nature of that study’s measure of engagement. Based on these
findings, students’ engagement trajectories are expected to predict their grade point
averages at the end of eighth grade, such that students with less-steep declines in
engagement are expected to show higher grades at the end of eighth grade.
RQ 1b.1. How many students show high levels of achievement at the end of
eighth grade?
Also of interest is the proportion of students who reach eighth grade with
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sufficiently high absolute levels of achievement. If students are going to be well-prepared
to enter high school and tackle a variety of new subjects, it is reasonable to think they
will not just be passing but will actually be performing well in all of their core classes at
the end of eighth grade. That is, students will be earning a “B” or higher in their
Language Arts, Math, Social Studies, and Science classes. If the teachers in this sample
use a traditional grading curve, the average grade will be approximately a C, and the
number of students with sufficiently high levels of achievement will be relatively small.
Based on evidence from the studies reviewed here, average eighth-grade grades might be
slightly higher (E.g. a C+/B- in Wentzel, 1996, or a self-reported answer of either “mostly
Bs” or “mostly As and Bs” in Li and Lerner, 2011), but the number of students reaching
these criteria still expected to account for less than half of students
RQ 1b.2. How many students show high levels of engagement and achievement
at the end of eighth grade?
Having sufficiently high levels of achievement or sufficiently high levels of
engagement may not be sufficient to set students up for later success. Students may need
both. Two of the studies reviewed here suggested some overlap between those students
with high engagement and those with high achievement levels. Li and Lerner (2011)
found that students with very high engagement levels reported “mostly getting As and
Bs” (and that one standard deviation below this mean was “mostly Bs”) in eighth grade,
suggesting that most of the students in their study who probably had sufficiently high
levels of engagement also probably had sufficiently high levels of achievement. Skinner
and colleagues (1998) found that 185 students with high grades (As & Bs) and high
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levels of perceived control had mean engagement levels that were on the cusp of high
engagement (equivalent to approximately 4 out of 5) at the end of seventh grade,
suggesting that perhaps slightly fewer than half of those students would have had
sufficiently high engagement by the end of eighth grade. For 83 students with high grades
but low perceived control levels, however, engagement levels were lower (approximately
3.7 out of 5), suggesting that a smaller proportion of those students would have had high
engagement levels. Based on these findings, the students who have sufficiently high
levels of engagement are expected to show considerable, but not complete, overlap with
those who have sufficiently high levels of achievement. Accordingly, because less than
half of students are expected to meet either the criterion for engagement or that for
achievement, the proportion of students who meet both criteria in eighth grade is
expected to be even smaller.
RQ 1c. Resources. Do certain resources predict interindividual differences in
the slope of engagement trajectories?
The review of research on personal resources (relatedness, competence, and
autonomy) and inter-personal resources (teacher, parent, and peer support) suggested that
all six resources are good candidates for explaining changes in engagement. Some
evidence suggests that the personal resources, and autonomy in particular, might be
especially strong candidates; the effects of peer supports, on the other hand, might be
slightly less robust. Nonetheless, I hypothesize that all six resources will show
connections to engagement trajectories.
RQ 1c.1. Is there evidence that initial resource levels “launch” trajectories, that
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overall resource levels support trajectories, or that changes in resources help change
trajectories?
This study also explored the possibility that there might be different longitudinal
processes through which these resources support the development of engagement (e.g.,
Skinner, et al., 1998). For example, some evidence suggested that initial levels of
personal resources (competence and autonomy) at the beginning of the trajectory can
“launch” changes in engagement across multiple years. Other studies have found that
changes in both personal and interpersonal resources (competence and parent support)
are linked to slopes of multi-year engagement trajectories. Although not apparent in the
studies of normative engagement trajectories reviewed here, evidence from studies with
multiple trajectories of engagement suggest that it is also possible that overall levels of
resources, present across all three years of middle school, explain how trajectories of
engagement unfold across that same period.
Although it may seem intuitively plausible that the strongest effects would be
seen in “ambient-level models” in which the overall levels of resources present over the
three years of middle school are linked to individual differences in the engagement
trajectories that unfold over those years, some evidence suggests that when resources are
normatively declining, changes in resources may become more salient (Skinner et al.,
1998). This would suggest that “change-to-change” models, in which trajectories of the
resources are linked to trajectories of engagement, may also provide a good account of
how resources shape engagement during middle school. Given the possibility that the
beginning of the transition to middle school may set the tone for subsequent

Chapter 3. Purpose of Study

107

development, I also wanted to explore whether at least some of the resources might show
“launch” effects, in which initial levels of resources at the beginning of sixth grade
predict trajectories of engagement from sixth to eighth grade.
RQ 1c.2. Do students who have high engagement and achievement by the end
of eighth grade differ in their initial resource levels, overall resource levels, or
trajectories of resources from those who do not?
When considering the set of students who have sufficiently high absolute levels of
both engagement and achievement at the end of eighth grade, those students may be
drawing upon a full suite of personal and interpersonal resources to maintain their high
levels. I expect that students with high levels of engagement and achievement, when
compared to students with lower engagement or achievement levels, will have higher
levels of all six resources. The extent to which they are characterized by higher resource
levels overall, by less-steeply-declining resource trajectories, and/or, possibly, by higher
initial resource levels is left as an exploratory question.

Research Question 2. What are key windows of motivational losses, gains, and/or
stability in engagement during middle school?
This question seeks to address two gaps identified in the literature on engagement
trajectories during middle school. Although a few studies found that declines in
engagement were mostly continuous across middle school, with each successive time
point serving as a downward stepping-stone in a series of incremental drops, several other
studies found more discontinuity in the declines, with windows of steeper- and less-steep

Chapter 3. Purpose of Study

108

declines serving as potential key time windows in engagement trajectories. Most studies,
however, did not measure engagement with sufficient frequency to pinpoint the timing of
these discontinuities, or their cumulative effects in terms of when it is no longer
normative to have high levels of engagement. Nor did most studies examine whether
discontinuities could be explained by students’ personal or interpersonal resources. This
question asks about possible key time windows marking more pronounced gains, losses,
and/or stability in the development of engagement and whether they accompany
corresponding shifts in students’ performance and resources.
RQ 2a. Development. Are there any time windows during middle school when
students’ engagement shows more marked normative changes?
In the studies that found discontinuities in the normative trajectory of
engagement, there was no clear normative pattern in the timing or nature of these
discontinuities, although commonalities in a small number of studies (which showed
steeper declines in sixth grade and/or less-steep declines from sixth to seventh grade)
suggested the beginning of middle school as period of interest. Based on this evidence,
some instances of steeper or less-steep declines are expected during middle school. A
steeper decline is hypothesized during sixth grade; the timing of any other potential key
time windows is left as an exploratory question.
RQ 2a.1. How many students undergo shifts in their engagement levels (versus
staying stably high, or stably lower) during each time window?
Also of interest is whether there are any time windows in students’ normative
trajectories during which students normatively stop having sufficiently high absolute
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levels of engagement (or, possibly, any times when some students start having high levels
of engagement). More students are expected to shift from sufficiently high levels of
engagement (i.e., endorsing a 4 or 5 out of 5 on every engagement item and a 1 or 2 out
of 5 on every disaffection item) to lower levels at key time windows marked by steeper
declines, if any are found. If there are any key time windows showing gains (or less-steep
declines), more students are expected to shift from having lower levels of engagement to
having high levels of engagement at those time windows. Based on the typical mean
levels seen in engagement trajectories, the proportion of students who maintain high
engagement levels is expected to be comparatively higher at the beginning of sixth grade,
and to drop somewhat at each successive time point. Otherwise, the proportions and
timing of students’ maintenance or shifts in having high engagement levels is exploratory.
RQ 2b. Performance. Do time windows marked by steeper drops or gains in
engagement also register shifts in students’ grades?
RQ 2b.1. How many students undergo shifts in their grades (versus staying
stably high, or stably lower) at each time window during middle school?
The identification of key time windows in engagement leads to the question of
whether such drops (or gains) in students’ engagement seem to have any consequences
for their learning and achievement. Because grades may be normed by teachers, the
overall proportion of students with sufficiently high absolute levels of achievement (i.e., a
“B” or higher for every core course grade) may stay relatively stable as students progress
through middle school. Any steep drops in engagement, however, might still result in
corresponding drops in achievement even if those drops are temporary. Likewise, if there
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are any key time windows characterized by gains in engagement levels, more students’
might shift from having lower levels of achievement to having sufficiently high
achievement levels those time windows. Although the latter possibilities are of interest,
the timing of any marked drops (or gains) in grades is left as an exploratory question, as
is the proportion of students with sufficiently high levels of achievement at any given
time point (other than expecting it to be less than half of students).
RQ 2b.2. How many students undergo shifts in their engagement and grades
(versus staying stably high in both or stably lower in either) at each time window
during middle school?
When considering students with sufficiently high levels of both engagement and
achievement, patterns are expected to be similar to those of students with only high
engagement: more students are expected to shift below (or above) this combined
threshold at any key time windows during which engagement shows steeper declines (or
gains, respectively), and the proportion of students with high levels of engagement and
achievement is expected to get smaller as students progress through middle school.
RQ 2c. Resources. Do resource levels differ for students whose engagement
levels shift (versus staying stably high, or stably lower) during particular time
windows?
When considering the role resources might play regarding students who undergo
shifts from lower to high levels of engagement or vice versa, one possibility is that
resource levels at the start of the time window might “launch” engagement levels at the
next time point. If this is the case, students who start with high engagement and then drop
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below the threshold will start with lower resource levels than students whose engagement
levels stay stably high. Conversely, students who shift from having lower levels of
engagement levels to having high levels of engagement levels will start with higher
resource levels than those whose levels of engagement remain lower.
Alternately, it may be that students’ engagement levels shift when their “ambient”
resource levels remain high or low enough at both points of a time window. If this is the
case, for students who start with high levels of engagement and shift to having lower
levels of engagement, the average of their resource levels at both time points will be
lower than those whose engagement levels stay stably high. Conversely, for students who
start with lower levels of engagement and shift to having high levels of engagement, the
average of their resource levels at both time points will be lower than for those whose
engagement levels stayed lower.
RQ 2c.1. Do students whose engagement levels shift (versus staying stably high,
or stably lower) during key time windows show corresponding shifts or stability in their
resource levels?
Because the average, moderately-highly engaged student (based on typical mean
engagement levels) is not expected to show high levels of engagement, it is also possible
that some students with “lower” engagement levels could nonetheless have relatively
high levels of resources. In this case, when considering the role of resources in shifts in
levels of engagement during key time windows, resource levels in and of themselves
might not matter as much as whether those levels stay stable or change. Another
possibility, then, is that changes in resource levels could underlie shifts in engagement. If
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this is the case, students who start with high levels engagement and then shift to having
lower levels engagement will be characterized by decreases in their resource levels, and
students who start with lower levels of engagement and shift to having high levels of
engagement will be characterized by increases in their resource levels. As was the case
when considering the role of resources in normative trajectories of engagement, I
hypothesize that all six resources will play a significant role in explaining shifts in
engagement during key time windows, and the extent to which these effects are seen
primarily in the “launch,” “ambient,” or “change” models is left as an exploratory
question.

Research Question 3. Are there multiple alternative pathways of engagement that
different students follow across middle school?
The third research question asks whether there are common alternative pathways
through which students reach higher or lower levels of engagement by the end of eighth
grade. After determining whether there are alternative trajectories of engagement that
groups of students follow during middle school, this question considers whether students
in these different trajectories also differ in their eighth-grade achievement, as well as in
their personal and interpersonal resources.
RQ 3a. Development. Can multiple sub-groups of students be identified who
follow different alternative trajectories of engagement?
The current evidence on multiple trajectories of middle school engagement
suggests up to five common trajectory groups (see Figure 2.2 and Table 2.2). I
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hypothesize that the trajectories in this study will be similar to those found in the other
studies, comprising four to five distinct engagement trajectory classes corresponding to
the following hypothesized groups. The largest group is expected to be a stable
“normative” trajectory group with levels similar to that estimated in the normative growth
curve; that is, with engagement levels that show a slight decline but remain above the
midpoint of the scale. Additionally, I expect up to two more stable groups whose
trajectories are roughly parallel to the “normative” trajectory. These could include a
“highest” group whose engagement levels are higher than the “normative” group, a “lowmoderate” group whose levels are lower than the normative group, or both.
I also expect up to two unstable trajectories that show changing levels across
middle school. One of these is a declining “sinking sister ship” group with levels that
begin above the midpoint and decline at a steeper rate than the “normative” group,
resulting in a lower relative rank, when compared to the other trajectories, in eighth grade
than in sixth grade. Of particular interest is the possibility of a small “recovery” group
whose average trajectory of engagement shows less-steep declines (or actual increases)
over the course of middle school, such that its relative rank among trajectory groups is
higher in eighth grade than in sixth grade.
RQ 3a.1. Do sub-groups of students who follow different trajectories also differ
in their engagement levels at the end eighth grade?
This question explores whether groups of students who follow these different
trajectories also show real differences in terms of their eighth-grade engagement levels.
Based on the prior findings in studies that examined multiple trajectories of engagement
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(see Figure 2.2), I expect the three parallel, relatively stable trajectories (if they are all
found to exist in this sample) to show meaningful differences in their ending points in
spring of eighth grade. Students in the highest trajectory, if it is found, are expected to
end eighth grade with average levels of engagement that are on par with the criteria for
“sufficiently high” engagement levels (above 4, on a 1 to 5 scale where 5 is high).
Students in the normative trajectory are expected to end eighth grade with levels that are
not high, but are still clearly above the midpoint (between roughly a 3.5 and 4 out of 5),
indicating that students are more engaged than they are disaffected. The low-moderate
trajectory, if found, is expected to end eighth grade with levels near the midpoint
(approximately in the range of 2.75 to 3.25), indicating engagement that is not clearly
positive but is instead ambiguous, or is evenly balanced with disaffection. Although prior
studies did not explicitly test differences in engagement levels among the trajectories,
eighth-grade engagement levels for students in each of these stable trajectory groups are
hypothesized to differ from the others.
Expectations for the unstable trajectories are more relative. Students in the
declining, sinking-sister-ship group (if it is found) are expected to have significantly
lower levels of engagement in eighth grade than students in their sister-ship trajectory
(i.e., the stable trajectory with the most-similar levels of engagement in sixth grade). Of
particular interest is the possibility that students in the recovery trajectory group (if it is
found) might have eighth-grade levels that do not significantly differ from those of
students in the normative or highest trajectory groups, indicating meaningful recovery.
RQ 3a.2. Do these sub-groups differ in the proportion of students they contain
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who have high engagement levels at the end of eighth grade?
When considering the students who reach eighth-grade with sufficiently high
absolute levels of engagement, the highest trajectory is expected to house a higher
proportion of these students than all other trajectories. As the only trajectory in which
students are expected to show, as a whole, high mean levels of engagement, item-by-item
engagement is also expected to be high for most of these students. Although mean
engagement levels for other groups are expected to be lower, it is possible that some
individual students in the other trajectories will also have sufficiently high levels of
engagement in eighth grade. I hypothesize that the normative trajectory group will have
more students with high levels of engagement than the low-moderate and declining
trajectory groups, and expect the same for the increasing trajectory group, if it is found.
RQ 3b. Performance. Do sub-groups of students who follow different
trajectories also differ in their grades at the end eighth grade?
The limited evidence on how achievement levels vary among multiple
engagement trajectories suggests that grades (Janosz et al, 2008; Li & Lerner, 2011) or
performance levels (Wylie & Hodgen, 2012) roughly correspond in rank to the
comparative rank of trajectories at the time assessed, with stable “highest” groups
showing very high levels of performance, normative groups showing near-average levels
of performance, and other groups’ performance levels being higher or lower in
correspondence to their levels of engagement. (The only exception seemed to be the
declining “sinking sister ship” trajectory groups, which showed low initial performance
despite comparatively high initial engagement in two studies, Janosz et al., 2008; Wylie
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& Hodgen, 2012.) Accordingly, I hypothesize that G.P.A in eighth grade will correspond
in rank to eighth-grade engagement levels, with students in a “highest” group (if found to
exist in the current study) having higher grades than students in the “normative” group,
students in the “normative” group having higher levels students in than a “low-moderate
group” (if it is found), and students in a declining “sinking sister ship” group having
lower grades than students in the group whose levels it most resembled in sixth grade (i.e.
its sister ship).
RQ 3b.1. Do these sub-groups differ in the proportion of students they contain
who have high achievement levels at the end of eighth grade?
Based on findings from Li and Lerner (2011), I hypothesize that the proportion of
students with sufficiently high absolute levels of achievement at the end of eighth grade
will be highest in the highest trajectory group and next-highest in the normative trajectory
group. Both groups are expected to have a higher proportion of students with high levels
of achievement than the low-moderate or declining groups (if found in this sample). Of
interest is the possibility that the proportion of students with high levels of achievement
in the recovery group (if it is found) might not significantly differ from the proportions in
the normative or highest trajectory groups.
RQ 3b.2. Do these sub-groups differ in the proportion of students they contain
who show high engagement and high achievement levels at the end of eighth grade?
The proportion of students who have sufficiently high levels of both engagement
and achievement at the end of eighth grade is expected to be smaller than the proportion
who only have high achievement; otherwise, hypotheses about differing proportions
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between trajectory groups are the same.
RQ 3c. Resources. Do resource levels differ among the sub-groups of students
who follow different trajectories?
RQ 3c.1. What patterns of resource levels characterize the sub-groups of
students who follow each of the different trajectories?
Evidence from the small number of studies that examined resources in
conjunction with multiple trajectories of engagement suggested that groups of students
with very high levels of a single resource had engagement trajectories that were similar to
those in the “normative” or “low-moderate” trajectory groups, but not the “highest”
trajectory groups, suggesting that students in the highest trajectory groups might have
high levels of multiple resources. I hypothesize that students in a “highest” trajectory
group will show higher levels of all six resources than do students in all of the other
trajectory groups (with the possible exception of the “normative” trajectory, which is also
likely to show relatively high resource levels). I hypothesize that students in the
“normative” trajectory group will show higher levels of some resources than students in
the “low-moderate” trajectory group, if it is found.
There was no significant evidence of resources explaining declining “sister ship”
or “recovery” trajectories, but descriptive evidence suggested that very low initial
resource levels might play a role in both, as might changing resource levels over middle
school. I hypothesize that students in a declining “sister ship” group will show lower
initial levels on some resources than students in the stable trajectory group to which it
was most similar at the beginning of sixth grade (i.e., its sister ship trajectory), and that
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resource levels will remain low throughout middle school, such that students in this group
have they have the lowest resource levels at the end of eighth grade. I hypothesize that
initial resource levels for students in a “recovery” trajectory group will be lower than
those for students in all other trajectory groups, and that their resource levels will
increase during middle school, such that resource levels at the end of eighth grade are
higher than those of students in trajectory groups with lower-ranked eighth-grade
engagement levels.
RQ 3c.2. Do resource levels differ for sub-groups of students who follow
trajectories that end eighth grade with high engagement and achievement vs. those
who do not?
The students in the highest, normative, and recovery trajectory groups who have
sufficiently high absolute levels of both engagement and achievement at the end of eighth
grade are expected have higher levels of resources than the students in those same
trajectory groups who have lower levels of engagement or achievement. The timing of
these differences is left as an exploratory question. Students in the declining and lowmoderate trajectories are not expected to have a sufficient number of students with
sufficiently high levels of engagement and achievement to test differences, but if any
such students do exist, they will also be expected to show higher resource levels than
students with lower engagement and achievement.
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CHAPTER 4.
METHODS

This study uses secondary data drawn from a larger longitudinal research project
conducted in partnership with a collaborative, interdisciplinary garden-based education
program at a highly-diverse middle school in a metropolitan area in the Pacific
Northwest. In this program, middle school students and their science teachers participated
in educational gardening activities during their science classes approximately once per
week. The garden-based education activities were facilitated by faculty and graduate
students from the Graduate School of Education at a local state university, and took place
at a large site, adjacent to the middle school, that was maintained in a partnership
between the city, the school district, two universities, and multiple community partners.
Faculty from the local university’s Psychology department were recruited to
conduct research investigating the “active ingredients” of the garden-based education
activities, and the extent to which they might feed back into improved academic
outcomes. In the 2007-2008 school year, data collection focused on piloting measures of
garden-based motivational processes and, in the spring, academic motivational processes.
In the fall of 2008, a stable set of measures was adopted, and data collections continued
twice per academic year until the spring of 2012. This study uses data collected on
students’ academic motivational processes between the fall of 2008 and the spring of
2012. For more information on the larger project, see Skinner, Chi, and the LEAG (2012;
in press) and LEAG (2008).
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Participants

Participants were 576 middle school students from the aforementioned middle
school, including 302 girls and 274 boys. The majority of students at the school received
free-or reduced lunch (median percent across all study years = 85.2%; see Table 4.1).
Students were highly ethnically diverse (see Table 4.1). The school reported 19 home
languages spoken by students, speaking to the range of cultures represented in the school.
Most highly represented were families with backgrounds from Mexico and Latin
America, Russia and Eastern Europe, and from Southeast Asia. A median of 18.1% of
students were categorized as receiving English Language Learner services at any given
time.
Table 4.1
School-level student body demographic characteristics by year (from district records).
Racial/Ethnic Group
Year

Free and English
Reduced Language
Lunch
Learner

AfricanAmerican

Asian

Native
American
Hispanic
/Pacific
Islander

White

Multiple
Ethnicities

2008-2009
2009-2010
2010-2011
2011-2012

83.3%
85.9%
84.7%
85.7%

19.6%
16.6%
20.1%
10.9%

9.1%
8.1%
8.8%
9.5%

17.9%
15.9%
17.3%
16.1%

24.1%
27.7%
28.9%
32.7%

3.3%
3.5%
2.0%
2.7%

41.5%
40.1%
38.9%
34.9%

3.3%
4.5%
4.0%
4.1%

MEDIAN

85.2%

18.1%

9.0%

16.7%

28.3%

3.0%

39.5%

4.1%

Design
This study used a cohort-sequential design to follow six waves of students across
the middle school years (see Table 4.2). Sixth, seventh and eighth-grade students were
surveyed twice per year over the course of four academic years, ranging from 2008 to
2012. Students in Waves 3 and 4 were surveyed during all three years (sixth, seventh, &
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eighth grades) of middle school, for a total of up to six time points. Students in Waves 2
and 5 were each missing one year (sixth and eighth grades, respectively) by design, and
therefore provided up to four time points of data. Waves 1 and 6 were each missing two
years by design, and provided up to two points of data (See Table 4.2).
Table 4.2
Number of students who provide engagement data at each term in 6th, 7th, and 8th grades.
6th grade
7th grade
8th grade
fall
spring
fall
spring
fall
spring
Wave
WAVE 1
Year data were collected
n per term

(no data collected)

Wave
Year data were collected
n per term

(no data: pilot year)

2008-2009 (Y1)
66
72

WAVE 2
(no data: pilot year)

2008-2009 (Y1)
79
55

2009-2010 (Y2)
62
71

2008-2009 (Y1)
101
95

WAVE 3
2009-2010 (Y2)
95
95

2010-2011 (Y3)
92
93

Wave
Year data were collected
n per term

2009-2010 (Y2)
75
76

WAVE 4
2010-2011 (Y3)
71
67

2011-2012 (Y4)
65
58

Wave
Year data were collected
n per term

WAVE 5
2010-2011 (Y3)
2011-2012 (Y4)
81
75
77
71

(no data collected)

Wave
Year data were collected
n per term

WAVE 6
2011-2012 (Y4)
77
69

(no data collected)

Wave
Year data were collected
n per term

(no data collected)

TOTALS:
334
315
322
288
285
294
Note. Total n = 576. Numbers reported here are counts from raw data (before accounting for
missing data).
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Procedures and Measures

Faculty members and trained graduate students administered surveys to students
in their science and/or homeroom classrooms in the fall (November) and spring of each
school year from 2008 to 2012. Teachers were present during survey administration and,
in the latter years of the study, were given the option to administer surveys to students
themselves, if requested. Informed parental consent was collected prior to survey
administration.
Students’ surveys contained questions about their academic engagement; selfperceptions of relatedness, competence, and autonomy; and perceptions of contextual
support from teachers, parents, and peers. All items used a five-point Likert-type
response scale. Students reported their agreement or disagreement with each item by
indicating whether it was (1) totally not true, (2) a little bit true, (3) somewhat true, (4)
fairly true, or (5) totally true. Negatively-worded items were reverse-coded, and all items
in each scale were averaged to calculate a composite score for each scale. Scale scores
could range from 1 to 5, with higher scores indicating stronger endorsement of the
construct. Students’ course grades were obtained from school records. A complete list of
items in each scale can be found in Appendix A. Measurement properties for each scale at
each time point are reported in the results section.
Engagement (versus disaffection)
Six items assessed students’ academic engagement (versus disaffection) in school
(Skinner, Chi, & the LEAG, 2012; adapted from Skinner, Kindermann, & Furrer, 2009).
Three items tapped students’ emotional engagement (e.g. “I enjoy learning new things in
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school”) and behavioral engagement (“I try hard to do well in school”). Three additional
items tapped students’ emotional disaffection (e.g. “When we work on something in
class, I feel bored,” reverse-coded) and behavioral disaffection (“In school, I don’t work
very hard,” reverse-coded). Prior research has shown that these different components of
engagement are significantly inter-correlated and internally consistent when combined
(Skinner et al., 2009b).
Personal resources: Self-system Processes
Relatedness. Five items assessed students’ feelings of membership,
connectedness, and belonging in school (Skinner, et al., 2012; adapted from Furrer &
Skinner, 2003). Example items include “I feel like a real part of [this school]” and
“Sometimes I feel as if I don’t belong to this school,” (reverse-coded).
Competence. Students’ perceived competence was assessed with the six-item
Control Beliefs subscale of the Student Perceptions of Control Questionnaire (Skinner,
Wellborn, & Connell, 1990). These items tapped students’ beliefs about the extent to
which they could produce desired outcomes (e.g. “If I decide to learn something hard, I
can”) and prevent negative outcomes (e.g. “I can’t get good grades, no matter what I do,”
reverse-coded).
Autonomy. Six items measured students’ autonomy orientations (Skinner, Chi, &
the LEAG, 2012; adapted from Ryan & Connell, 1989). Four items assessed whether
students’ reasons for doing their schoolwork were autonomous. Two of these items
tapped intrinsic reasons (e.g. “I do my schoolwork because it’s interesting”) and two
tapped identified reasons (e.g. “because doing well in school is important to me”). Two
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more items tapped whether students did schoolwork for external reasons (e.g. “because
the teacher says we have to,” reverse-coded).
Inter-personal resources: Contextual supports
Teacher support. Five items measured students’ perceptions of motivational need
support from the teachers at their school (Escribano, 2010; adapted from the Teacher as
Social Context Questionnaire; Skinner & Belmont, 1993). Three items tapped perceptions
of teacher involvement (e.g. “My teachers really care about me”), one item tapped
structure (“People here know I can do good work”), and three items tapped autonomy
support (e.g. “My teachers explain why the things I learn in school are important”).
Parent support. Two items measured students’ perceptions of support from their
parents (Escribano, 2010; adapted from the Parent as Social Context Questionnaire,
PASC; Skinner, Johnson, & Snyder, 2005). One item tapped involvement (“My parents
really care about me”), and one item tapped autonomy support (“My parents respect and
appreciate me”).
Peer Support. Three items measured students’ perceptions of support from their
peers (Escribano, 2010; adapted from the PASC; Skinner, Johnson, & Snyder, 2005). One
item tapped involvement (“My friends don’t understand me,” reverse-coded), and two
items tapped autonomy support (e.g. “My friends respect and appreciate me.”).
Achievement: G.P.A from core course grades
Finally, students’ grades from their core courses (math, science, language arts, and
social studies) were obtained from school records. Grades were converted to a standard
four-point scale, where an A is a 4.0 and an F is 0, and then averaged to compute a grade
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point average (G.P.A.).
Forming the Raw Data Set
Data for students in each of the six waves was examined, and all students who
provided at least one time point of data on their engagement levels were included in the
study. The resulting number of students per wave ranged from 80 to 133 (see Table 4.3).
Even though most waves were missing some time points by design (see Table 4.2), 294
students (51%) provided engagement data at every time point for which it was possible to
do so (i.e., six time points for Waves 3 and 4, four time points for Waves 2 and 5, and two
time points for Waves 1 and 6). Another 122 students (22%) provided data for all but one
of their possible time points. Thus, the existing data provided by students in the different
waves was relatively dense.
Table 4.3
Number of students who provide engagement data for at least one or more time
points at any point during middle school.
Wave n

Overall # of time points at which engagement data is provided
1 or
2 or
3 or
4 or
5 or
6
more
more
more
more
more

n for Wave 1

81

57

0

0

0

0

n for Wave 2

92

76

64

35

0

0

n for Wave 3

133

124

104

92

73

44

n for Wave 4

98

88

75

62

52

38

n for Wave 5

92

86

72

54

0

0

n for Wave 6

80

66

0

0

0

0

TOTAL n

576

497

315

243

125

82

To check for possible wave differences, the mean levels of each construct at each
time point were examined separately for each wave of students (see Figure A1 in
Appendix A). In most cases, students in the different waves had similar mean levels and
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showed a similar pattern of mean trajectory shapes (e.g. overall slight declines, or mostly
flat) across time points. A series of independent samples t-tests, comparing the mean
levels for each wave with the mean levels of students in all other waves, were conducted
for each construct at each time point (see Table A2 in Appendix A). A reduced alpha level
(p = approximately .0083; .05 divided by six cohorts) was used to adjust for familywise
error. Of the 288 t-tests conducted only 15 (5%) were significant at this level14. Notably,
there was only one such significant wave difference found for engagement, the primary
construct of interest. A detailed discussion of these wave differences can be found in
Appendix A.
When considering the small number of wave differences found in light of the
relative cost of omitting a wave (see Appendix A for a discussion of approaches that were
considered), the decision was made to retain all six waves in the sample, but to examine
possible wave effects in analyses when appropriate. The data for each of the waves was
“zipped” together (as shown in Table 4.2) such that all data collected at the same relative
time point during middle school (e.g. fall of 6th grade) was aligned to form the raw
combined dataset. In all, 576 students provided information about their engagement
levels at least one time point (see Table 4.3) during middle school15. The number of
students providing engagement data at each given term and grade during middle school

14

There were 38 significant results (13%) at a level of p <.05.

15

There were originally 577 students who provided engagement data. One of these students was

retained for 7th grade and was removed from the sample, bringing the final total number of students to 576.
(This student is not included in the counts reported here.)
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ranged from 285 to 334 (see Table 4.2), before accounting for missing data.
Missing Data
After forming the raw dataset, patterns of missing data were analyzed to help
determine the techniques most appropriate for addressing missing data in the planned
analyses. One concern in this regard is the mechanism of missingness. When conducting
analyses in datasets that have missing data, the resulting parameters are more biased
when data are missing not at random (MNAR), but can be estimated without bias when
data can be considered missing at random (MAR) or missing completely at random
(MCAR; Rubin, 1976; Schaefer & Graham, 2002).
Data are considered MNAR when the probability that participants are missing an
item depends on the value of that missing item (as would be the case, for example, if the
students who skip an engagement item when taking the survey tend to be those who are
actually more disaffected). Data can be considered MAR if the probability of missing an
item depends on the values of observed data (i.e., non-missing items that are present in
the dataset). This would be the case if, for example, students who omit parent support
items (which, in this study, were at the end of the survey) do not differ in their perceived
parent support, but do tend to report lower engagement in the items at the beginning of
the survey. Data can also be considered missing at random if there is a relationship
between the probability of missing an item and the value of that item but there is no
residual shared variance after accounting for the values of observed items. That is, if
there is a relationship between students’ level of engagement and the probability of
skipping an engagement item in the middle of the survey, but this relationship can be
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fully accounted for by the values reported in the engagement items at the beginning of the
survey, then the latter engagement item can be considered missing at random. The third
category of missing data, data missing completely at random (MCAR), are a special case
of MAR in which the probability of missing an item does not depend on the values of
either missing or observed data (or, to be purely MCAR, any unmeasured variable;
Graham, 2009; Schaefer & Graham, 2002).
In most real-world situations, however, it is not possible to test whether data are
data are MNAR (or to rule out the possibility that data violate the conditions of MAR or
MCAR) because there is no way to test the relationship between the probability of
missing an item and the value of that item when that item is, in fact, missing. Because of
this, Graham (2009) suggests thinking of all real-world missing data as on a spectrum
between MAR and MNAR, and focusing not on whether data fail to meet MAR
classification but on “whether the violation is big enough to matter to any practical
extent,” (p. 576). To this end, I did the following: a) catalogued the different patterns of
missing data in the study, b) weighed the possibility of any patterns being MCAR and
tested whether students with different patterns of missingness showed mean-level
differences on observed variables, c) considered the patterns of mean-level differences in
terms of likely explanations that would be closer to MAR or MNAR on the spectrum, and
d), examined the extent to which it seemed plausible that accounting for observed
variables could meaningfully reduce the residual variance in missing values (i.e. how big
of a violation any remaining data MNAR seemed likely to pose).
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Patterns of Missing Data
First, different patterns of missing data were identified, and the amount of missing
data due to each was calculated in terms of the proportion of all possible data in the study
each pattern accounted for (see Table 4.4). With 576 students, six time points, and 39
possible pieces of data at each time point (35 individual survey items and four course
grades, see description of measures), there were 134,784 possible data points in the study.
By far the largest category of missing data was data missing by design (41,998 data
points in all, or 31.16% of possible data). This included planned missingness for waves
that were missing data for years that they were not in the study (see Table 4.2), and other
instances when subsets of data were either not available or not collected (see Appendix A
for details about each specific pattern of missing data). Additional data (11.60%) were
missing by time point, with the absence of data from both surveys and school records
suggesting patterns of attrition, late enrollment at the school, or periods of temporary
non-enrollment at the school. Some data (5.54%) were missing within time points by data
source, such that students were missing all data from a survey packet, survey sub-packet,
or school records at a time point. Finally, a small amount of data (1.49%) was missing
within a data source (item non-response or not having a course grade).
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Table 4.4
Number of data points missing due to different patterns of missing data at each time point
Time point
1. Fall 2. Spr. 3. Fall 4. Spr. 5. Fall 6. Spr.
6th
6th
7th
7th
8th
8th
Data points present at time point
12,509 11,860 11,833 10,606 10,438 10,425
(individual items or course grades)
Total data points missing at time point 9,955 10,604 10,631 11,858 12,026 12,039
Missing by design
6,951 6,945 6,647 6,645 7,343 7,467
(e.g. data not collected)
Missing by time point
(e.g. attrition/late arrival)
Missing by data source
(survey packet/school records)

1,872 2,301 2,535 3,198 2,769 2,964
850

1,018 1,088 1,632 1,716 1,164

Total
(all time points)
% of
# data
total
points
possible
67,671 50.21%
67,113 49.79%
41,998 31.16%
15,639 11.60%
7,468

5.54%

Missing within data source
282
340
361
383
198
444
2,008 1.49%
(item non-response/no course grade)
Total data points possible at time point 22,464 22,464 22,464 22,464 22,464 22,464 134,784 100.00%
Note. Totals account for 576 students over six possible time points with 39 possible data points (35 survey
items and 4 course grades) per time points.

Consideration of whether missingness patterns could be MCAR. Planned
missingness by design is usually considered MCAR (Schaefer & Graham, 2002); as such,
the data missing by design were assumed to be MCAR (or at least MAR). For the
remaining types of missing data patterns, t-tests were conducted testing whether students
with each specific pattern of missing data16 differed on any of their existing study

16

These included tests for students missing data by attrition, late arrival, and four patterns of

missing a data source within a time point; see Appendix A. To examine missingness within data sources, ttests were also conducted (using the SPSS Missing Values Utility) comparing mean values for all 39 items
for each time point for those with and without missing values on the other items. The resulting 8,892 t-tests
were too numerous to analyze in depth, but the general picture was similar to that of the other t-tests.
Students missing an item usually differed on a small number of other survey items, and these differences
seemed to be sporadic and spread throughout the survey (rather than concentrated in engagement or any
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variables when compared to the students who did not show that missingness pattern. Of
the 272 tests conducted, 34 (12.50%) were significant at p < .05. There was at least one
significant test for each specific pattern (average mean-level difference = 0.41), showing
that, at the pattern level, these data were not MCAR.
Mean-level patterns for those with and without various patterns of
missingness. Most of the significant mean-level differences (32 of the 34) showed that
students with missing data had lower values on observed variables. This was not
surprising: the various reasons underlying different patterns of missing data (e.g. attrition,
absences, running out of time before finishing the survey) often tend to occur more in
students who are, in some way, not functioning as well as others. This is one reason that it
is important to retain students with missing data in research samples: otherwise, analyses
can tend to include and generalize only to those who are, in general, doing well.
What was surprising was that students with missing data did not seem particularly
disaffected. Because of the possible overlap between academic engagement (quality of
participation in academic work) and the act of taking a survey (participating in a task in
class), it is possible that low motivation could be a direct cause of missingness. In a
scenario where this was the case (e.g. ongoing disaffection driving drop out, skipping
class, or being off-task in a survey), however, mean-level differences should be most
pronounced for engagement. Instead, there was only one significant effect for
engagement.
Also surprising was the small number of significant differences in general, and

one construct), and a high proportion of significant differences were differences in course grades.
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that differences in GPA made up for fully half (17) of the effects. The general picture was
that students with missing data were academically engaged but had significantly lower
grades, and reported lower values on a small number of personal and interpersonal
resources, with effects concentrated at the time points before or after a large number of
students were missing data. When considering the sample of this study, and the situations
that can disproportionally affect students from low-income and immigrant families, there
are many factors (e.g., unstable or unsafe housing, access to health care and frequency of
illness, English-language fluency, learning difficulties) that could underlie attrition,
absences, or item nonresponse while also having an effect on perceived personal and
interpersonal resources and a pronounced effect on grades. This possibility could also
help explain why there were so few significant differences overall: because almost the
entire sample came from lower-income families, any effects of poverty and
marginalization that cause missingness could, unfortunately, be distributed throughout the
sample. If, in turn, the lower levels observed before and after occurrences of missingness
reflect missingness being more likely during ongoing periods of increased difficulty, it
would be plausible that, in least some cases, those missing values would be similar to the
lower values reported at the other time points, and thus might be somewhat closer to
MAR than to MNAR.
Accounting for variance: plausibility of reducing impact of MNAR. Finally,
as an exercise to consider the plausibility of MAR if missing values did differ to a similar
magnitude as observed variables, I tested the extent to which the mean-level differences
in existing observed variables could be accounted for by controlling for other observed
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values. Specifically, in the cases when students with a certain pattern of missingness
differed significantly on variables that would be missing in that pattern (e.g. a significant
difference in observed GPA for students who had survey items but no grades at some
other time point, or any variable for those missing an entire time point), I tested the extent
to which controlling for other observed variables could account for that difference with a
series of Analyses of Covariance (ANCOVAs).
In all cases, the effect of the missingness pattern on levels of a given variable
could be markedly reduced by simply controlling for the same variable at another time
point17: partial eta squared values for the effect of the missingness pattern were usually
about a tenth the size of those of the control variable. Although the presence of missing
data limited the number of other observed variables that could be included in a model
without omitting too many cases, the effect of the pattern of missingness could be
reduced to near zero and non-significance by controlling for only one or two other
variables18 in the majority of the tests. Thus, for any cases in which missing values might
differ to a similar extent to that observed in the existing data, observed values would
account for most of the variance in those items and violations to MAR would be small. It
is still likely that many cases would remain MNAR, but it does seem plausible that the
observed variables could account for enough variance in the missing values to help
reduce bias.
Summary of missing data patterns and implications for missing data

17

As was done, to a practical extent, in most of the growth curve models.

18

These control variables were included in the EM imputation models.
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techniques. When considering all missing data patterns, it seems likely that the largest
category of missing data, that missing by design, is MCAR (or at least MAR), and it
seems plausible that some data in the other missing data patterns are also MAR.
Moreover, it also seems plausible that observed variables can reduce the extent to which
MAR violations are a problem by accounting for at least some of the variance of missing
values. Some residual MNAR missingness is still likely, but Graham (2009) suggests that
proceeding with analyses by using modern techniques to handle missing data--namely,
maximum likelihood (ML) or multiple imputation approaches--will lead to less bias in
MNAR datasets than would, for example, deleting cases with incomplete data. To that
end, two approaches drawing on the ML framework were selected to deal with missing
data.
Missing Data Techniques and Description of Data Sets.
Two different missing data techniques were selected to best meet the aims of two
sets of research questions. Analyses for the research questions that involve growth curves
(e.g. questions 1a, 1a.1, 1b, 1c.1, 3a) were conducted in Mplus version 6.0 (Muthén &
Muthén, 1998 – 2011) using MLR estimation to account for missing data. MLR is a
robust maximum likelihood estimation technique that reduces bias when dealing with
missing data in data sets with non-normality (Maydeu-Olivares, 2017; Savalei, 2010;
Yuan & Bentler, 2000) and was selected because the variables used in this study show
some negative skewness. In contrast, for the set of research questions investigating
absolute mean levels (e.g. questions 1a.1, 1b.1, 1b.2, 1c.2), a stable imputed data set was
desired in order to permit consistency in terms of identifying the groups of students
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whose absolute levels indicate sufficiently high levels engagement and achievement at
the end of eighth grade, and, by keeping the same groups in all analyses, enabling the
comparability of results across questions.
Imputation. To create a stable imputed data set to answer research questions
about mean levels, data were imputed using ML estimation with an estimation
maximization (EM) algorithm (Schaefer & Graham, 2002) with the Missing Values
module in IBM SPSS v.25 (IBM corporation, 2017).
Because there were too many variables (i.e. individual items; 234 items in all) to
impute in a single model, I followed suggestions from Graham (2009) to split imputations
into separate models that each a) contained roughly 100 variables, b) included the sets of
variables that would be most highly intercorrelated (i.e. those that would account for
variance in missing values so more data are MAR), c) included variables to sufficiently
represent the relationships in the planned analyses (and thus not suppress hypothesized
relationships), and d) included auxiliary variables (i.e. those not included in the planned
analyses) that might be the most beneficial in further reducing reduce bias from MNAR.
Four separate models imputed all of the items for a) engagement and grades, b)
autonomy and competence, c) teacher support and relatedness, and d) parent and friend
support, respectively. Variables were added to each model to represent all planned
hypothesized relationships (i.e. the six personal and inter-personal resources to the model
for engagement and grades, and engagement and grades to the models for the resources).
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Auxiliary variables were selected in consideration of their correlation coefficients19 with
the items to be imputed, the representation of diverse data sources (so that, for cases
missing one data source at a time point, there might still be information available at that
time point), and variables that would be present for the highest proportion of cases.
Notably, teacher reports of engagement and of re-engagement after academic challenges
were available, and were added to every model. Variables added to a model were a mix of
scale scores20, which helped to maximize the amount of information provided by a
minimum of variables, and individual items, which were selected to increase the number
of students for whom at least some data was available at each time point.
Little’s MCAR test was significant in the imputation model for parent support and
friend support, χ2 = 22,522.51, df = 21,975, p = .005, indicating that missingness in these
models was somewhere between MAR and MNAR. Little’s MCAR test was not,
however, significant in the models for engagement and grades, χ2 = 26,871.60, df =
27,219, p = .93, competence and autonomy, χ2 = 27,066.22, df = 26,841, p = .17, or
relatedness and teacher support, χ2 = 27,506.38, df = 27,384 p = .30. This suggests that it
is possible that, after taking the other variables in the model into account, missingness for

19

Graham, 2009, recommends that auxiliary variables be correlated at least at a coefficient of .40

(or, ideally, .50) with target variables to be most effective at reducing bias.
20

Scores representing the average of all available items in a construct were used in cases when

missingness within a scale was rare and missing certain items would not change the meaning of the scale
score (as was the case for the teacher-report variables). When this was not the case, scales were computed
only for students who had all items in the scale. In situations where this would mean omitting a large
number of cases, individual items were used instead. See Graham, 2009, for more information.

Chapter 4. Methods

137

these variables was randomly distributed in the sample and data were functionally
MCAR.
After imputation, only the target imputed items from each model (e.g. the
engagement and grades items from the model for engagement and grades) were retained;
the additional variables were discarded. Finally, the target items from each model were
combined to form a final imputed data set. Analyses using this imputed data set were
conducted in IBM SPSS v.25 (IBM corporation, 2017).
Because single EM imputation can suppress variances and standard errors
(Schaefer & Graham, 2002), analyses were conducted to compare this imputed data set
with the unimputed data. Variances and standard errors were indeed smaller in the
imputed data set21. Comparisons of measures of internal consistency showed that there
were some deviations, but that most values were similar across data sets22. Variables in

21

The average differences between standard deviations that were calculated in the imputed data set

and those calculated using raw data in SPSS (in which missing cases are deleted) or Mplus (using MLR
estimation) were -0.11 and -0.12, respectively. Standard errors of variable means were, on average, .015
lower in the imputed than those calculated using raw data in SPSS.
22

For the 48 variables (8 measures times 6 time points), there were only 12 variables for which

CronbachCronbach’s alpha values computed using imputed data diverged by more than approximately .02
from those computed using raw data (maximum difference = .06). McDonald’s omega values (computed
using MLR estimation in Mplus) were usually similar to either the Cronbach’s alpha values computed in
raw data or those computed with imputed data, if not both: In the small number of cases (discussed later,
see Tables 5.1 and 5.2) in which omega values diverged markedly from the alpha values computed in the
imputed data set, omegas were within approximately .04 of alphas computed using raw data.
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the imputed data set were slightly more normally distributed, which is to be expected
because the imputation model assumed a normal distribution23. Although skewness and
kurtosis were usually slightly less pronounced in raw data than in imputed data24, patterns
were nonetheless generally similar; the primary difference was that there was one
additional instance at which skewness for a variable exceeded an absolute value of two25.
Mean levels were slightly lower in the imputed data set, but otherwise did not deviate
markedly from mean levels computed using unimputed data26. Gender differences were
more pronounced in the imputed data set27, which could be because gender was included

23

SPSS Missing Values v. 25 can account for certain types of non-normality in distributions (e.g.

bi-modal distributions) in its imputation models, but not skewness, which was the primary source of nonnormality in this data set.
24

For example, skewness for engagement in raw data ranged from -.14 to -.88, with average

skewness = -.54; vs. ranging from -.16 to -.64 in the imputed data, with average skewness = -.46.
25

This only occurred once in the imputed data set (skewness for parent support fall of sixth grade

= -2.03) versus twice when using raw data (skewness for parent support = -2.12 in the fall of sixth grade
and -2.01 in the fall of seventh grade).
26

Average differences between mean levels in the imputed data set vs. raw data set using SPSS

and Mplus were -0.03 and -0.02, respectively. The average of the absolute values of differences between
means were 0.04 and 0.03, respectively.
27

Gender differences in the imputed data set are presented in the following chapter. Gender

differences in the raw data were as follows: Engagement mean levels significantly higher for female
students than male in the fall and spring of eighth grade. GPA mean levels significantly higher for female
students at every time point except the spring of seventh grade. Significant mean level differences in
competence in fall of sixth grade (females higher), teacher support in the spring of eighth grade (females
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in the imputation models28. Correlation coefficients were slightly higher in the imputed
data set, but were otherwise generally similar when conducted using unimputed data29. In
summary, although most analyses conducted with imputed and unimputed data yielded
similar patterns of findings results, they also revealed some differences; these differences
were taken into consideration when interpreting the findings.

higher), and relatedness in the spring of seventh grade (females lower).
28

Gender was maintained in the imputation models to help account for NMAR missingness; the

imputation models that omitted gender had a higher proportion of significant MCAR tests. Gender was then
accounted for in subsequent analyses as appropriate (e.g. as a covariate).
29

Average differences between correlation coefficients in the imputed vs. raw data sets were .04 in

both SPSS and Mplus; average absolute-value differences were .06 in both programs.
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CHAPTER 5.
RESULTS
Descriptive Analyses

Preliminary descriptive analyses were conducted for all variables in the study.
Internal consistencies (Cronbach’s alpha and McDonald’s omega), means, standard
deviations, and minimum and maximum scores for each construct are reported in Tables
5.1 and 5.2. These analyses were conducted using the imputed data set (see previous
section) in SPSS v. 25, except for McDonald’s omega, which was computed using
unimputed data in Mplus 6.0.
Table 5.1
Descriptive statistics for study outcomes at each time point.
Time point
#
StatConstruct
1.
2.
3.
4.
5.
6.
items istic
Fall 6th Spr. 6th Fall 7th Spr. 7th Fall 8th Spr. 8th
Engagement 6
α
.75
.78
.78
.76
.74
.82
ω
.73
.77
.76
.74
.75
.81
3.94
3.89
3.82
3.71
3.72
3.57
Mean
S.D.
.64
.65
.66
.65
.60
.73
Min.
1.38
1.00
1.00
1.33
1.67
1.00
Max.
5.00
5.00
5.00
5.00
5.00
5.00
G.P.A.
4
α
.87
.87
.83
.81
.82
.86
ω
.87
.86
.85
.80
.85
.85
2.93
2.94
3.07
2.95
2.73
2.76
Mean
S.D.
.77
.80
.73
.76
.84
.91
Min.
0.50
0.00
1.00
0.50
0.00
0.00
Max.
4.00
4.00
4.00
4.00
4.00
4.00
Note. n = 576. Engagement could range from 1-5. GPA could range from 0-4. Statistics
reported here are from the imputed dataset, except McDonald’s omega computed using
MLR estimation in Mplus.
Spr. = spring; α = Cronbach’s alpha, ω = McDonald’s omega; S.D. = standard deviation;
Min. = minimum; Max. = maximum.
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Table 5.2
Descriptive statistics for personal and interpersonal resources at each time point.
Time point
# StatConstruct
1.
2.
3.
items istic Fall 6th Spr. 6th Fall 7th Spr.4.7th Fall5.8th Spr.6.8th
Relatedness
5
α
.79
.81
.83
.83
.79
.82
ω
.78
.82
.82
.83
.78
.80
3.66
3.75
3.58
3.59
3.51
Mean 3.79
S.D.
.86
.82
.83
.81
.76
.86
Min.
1.00
1.00
1.00
1.00
1.00
1.00
Max. 5.00
5.00
5.00
5.00
5.00
5.00
Competence
6
α
.55
.62
.59
.66
.69
.69
ω
.54
.60
.55
.61
.70
.70
Mean 4.18
4.23
4.30
4.32
4.26
4.29
S.D.
.58
.58
.53
.53
.58
.56
Min.
2.33
2.00
2.17
1.83
1.50
1.00
Max. 5.00
5.00
5.00
5.00
5.00
5.00
Autonomy
6
α
.52
.58
.72
.65
.64
.59
ω
.60
.64
.74
.68
.67
.68
3.26
3.08
3.00
3.00
2.91
Mean 3.33
S.D.
.59
.65
.72
.66
.67
.65
Min.
1.67
1.00
1.00
1.00
1.00
1.00
Max. 5.00
5.00
5.00
5.00
5.00
5.00
Teacher
7
α
.71
.75
.77
.81
.75
.82
Support
ω
.70
.73
.76
.81
.73
.80
Mean 3.97
3.95
3.81
3.67
3.72
3.62
S.D.
.64
.66
.70
.72
.65
.78
Min.
1.86
1.29
1.00
1.00
1.00
1.00
5.00
5.00
5.00
5.00
5.00
Max. 5.00
Parent
r*
2
.76
.85
.86
.80
.80
.84
Support
4.40
4.45
4.33
4.32
4.09
Mean 4.51
S.D.
.67
.78
.73
.77
.80
.92
Min.
1.00
1.00
1.00
1.05
1.00
1.00
Max. 5.00
5.00
5.00
5.00
5.00
5.00
3
α
.57
.48
.55
.54
.48
.58
Peer Support
ω
.58
.53
.55
.52
.45
.64
Mean 4.20
4.24
4.28
4.23
4.22
4.07
S.D.
.67
.62
.61
.58
.59
.66
Min.
1.33
1.00
1.00
2.21
1.67
1.00
Max. 5.00
5.00
5.00
5.00
5.00
5.00
Note. n = 576. Items could range from 1-5. Statistics reported here are from the imputed
dataset, except McDonald’s omega computed using MLR estimation in Mplus.
* Spearman-Brown reliability coefficients are reported for parent support because there
were only two parent support items; Eisinga et al., 2013.
Spr. = spring; α = Cronbach’s alpha, ω = McDonald’s omega; S.D. = standard deviation;
Min. = minimum; Max. = maximum.
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Scale Properties and Descriptive Statistics.
Internal consistency. To assess internal consistency among the items in each
construct, Cronbach’s alpha (α) and McDonalds omega (ω) coefficients were calculated
for each measure that had three or more items. Spearman-Brown reliability coefficients
were calculated for the parent support measure, which had only two items30. In nearly all
cases, the alpha and omega values for a given variable were very similar31 (see Tables 5.1
and 5.2). In terms of patterns across the different time points, reliability estimates were
lower in the fall than in spring of a given year for several variables, and were often lower
in sixth grade than in eighth grade. Accordingly, the lowest alpha for a given construct
was often in the fall of sixth grade (average alpha = .69), and the highest alpha was often
in the spring of eighth grade (average alpha = .75).
Cronbach’s alpha levels of at least .70 can be considered acceptable, depending on
the aims of the research (Nunally & Bernstein, 1994). Five constructs met this condition
at all time points: engagement, GPA, relatedness, teacher support, and parent support.
The average alpha values for engagement, GPA, relatedness, and teacher support were
.77, .84, .81, .77 respectively, and the average Spearman-Brown coefficient for parent

30

This coefficient can be less-biased than Cronbach’s alpha when dealing with two-item scales;

Eisinga, Grotenhuis, & Pelzer, 2013.
31

Cronbach’s Alpha was also calculated for parent support for the purposes of comparison; the

alpha values were all within .02 of the Spearman-Brown coefficients. In most cases, McDonald’s omega
values were within .02 of the Cronbach’s alpha values. A small number of more-pronounced discrepancies
were found primarily for the three measures with the lowest internal consistencies: competence (omega
usually lower than alpha), autonomy (omega usually higher), and friend support (omega usually higher).
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support was .82.
Cronbach’s alpha levels fell below .70 for three constructs: Average alpha values
for competence and autonomy were .63 and .62, respectively, and the average alpha value
for friend support was .53. These low alpha values could reflect, in part, the relationship
between Cronbach’s alpha and scale length (such that shorter scales tend to have lower
alphas). The peer support scale, for example, only had three items. Low alphas can also
suggest that the scales are measuring more than one dimension. Notably, the six items in
the autonomy scale span three dimensions, tapping intrinsic, identified, and external
reasons for doing school work. Reasons for low alphas for the competence scale are less
clear, but they could be, in part, a product of range restriction (see below).
Analyses showed that there were no friend support or competence items whose
removal would increase the alpha values for the scale. For autonomy, on the other hand,
the removal of the two items tapping external reasons for doing schoolwork could
improve the alpha of the autonomy scale, but these items were retained to maintain the
meaning of the construct. Because low internal consistencies tend to attenuate
correlations, the lower reliabilities for competence, autonomy, and friend support were
considered when interpreting findings.
Range restrictions and floor and ceiling effects. Minimum and maximum
scores were examined to screen for range restrictions. Scores could range from 1 to 5 for
all measures except GPA, which could range from 0 to 4. The maximum values were
represented for all variables at all time points, but there were several variables for which
the range was restricted because the minimum value reported in the sample did not reach
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the minimum possible value of the scale. This was the case for three time points each of
Engagement, GPA, and friend support; as well as two time points for teacher support; and
one time point each for autonomy and parent support. The most pronounced range
restrictions were found for competence, in which minimum values at the first three time
points did not drop below a 2.0, and only the last time point reached 1.0. There was also
one time point at which the minimum friend support value was above a 2.0, but for all
other variables the minimum score was within one point of the possible minimum. These
range restrictions occurred most often during the fall of sixth grade.
Data were also screened for ceiling and floor effects. Only one construct showed
clear ceiling effects: the mean was within one standard deviation of the maximum at all
six time points for parent support. Floor effects were not evident in this sample; in most
cases, scale means were within two standard deviations of the scale maximum. Both the
ceiling effects found for parent support and the restricted ranges found for several
variables are evidence of limited variability in those variables. The large number of
students reporting values near the maximum of the scale may make it more difficult to
detect effects for students with very high scores.
Assessing normality of distributions. Tests of skewness and kurtosis were
conducted to examine the distributions of the study variables. With the exception of
autonomy (for which distributions were relatively symmetric, average skewness across
time points = 0.00), most variables showed slight negative skewness. That is, the
distributions for most variables were asymmetric such that responses were concentrated
on the right (i.e. more-positive) side of the distribution and the tails of the distribution
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trailed to the left. Skewness within an absolute value of two can be considered acceptable
in terms of avoiding bias in estimates (Finney & DiStefano, 2006), and there was only
one construct that fell outside this guideline: skewness for parent support in fall of sixth
grade was -2.03. For most other constructs, skewness was much less pronounced. The
average skewness for engagement was -.46, with values ranging from -.16 to -.64.
Skewness for GPA, relatedness, and teacher support were all similar, with average
skewness ranging between -.51 and -.59. Only three constructs showed skewness greater
than an absolute value of one, including competence in the spring of eighth grade
(skewness = -1.39), friend support in the spring of sixth grade and fall of seventh grade
(skewness = -1.06 and -1.24, respectively), and parent support at all time points (average
skewness = -1.64).
In terms of kurtosis, there were no variables for which kurtosis exceeded an
absolute value of seven (Finney & DiStefano, 2006), suggesting that kurtosis was
acceptable. There were only three constructs for which kurtosis exceeded a more
conservative criterion of an absolute value of 2.5: competence in the spring of sixth grade
(kurtosis = 4.01), friend support in the fall of seventh grade (kurtosis = 2.71), and parent
support during the fall and spring of sixth grade and the fall of seventh grade (kurtosis
ranging from 2.96 to 4.89). These leptokurtic (positive kurtosis) values indicate that the
distributions had more data concentrated in the tails. Kurtosis values for most parent and
friend support variables were above one, but other variables were less kurtotic, with all
values falling within an absolute value of one.
Examinations of histograms revealed that the variables with the most-pronounced
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skewness (and, to a lesser extent, kurtosis) had large numbers of students who reported
the maximum value of the scale; for parent support, 5.0 was the most-commonly reported
value at all time points32. Because of a desire to maintain the fidelity and interpretability
of the study variables, in conjunction with a consideration of the moderately large sample
size and the previous decision to use robust estimates for the analyses of growth curves,
the decision was made to use variables without transformation, but to consider the
impacts of skewness when interpreting results. Notably, the histograms for engagement,
the primary construct of interest, revealed distributions that were relatively normallyshaped. Despite the evidence of slight negative skew (primarily in the fall of sixth grade),
the distributions had clear peaks, with fewer responses at the extreme ends of the scale.
Mean-level trends. Mean levels were examined for all study constructs. Almost
all mean levels were above the midpoint of the scale (i.e. 3 for student-report constructs
and 2 for GPA), suggesting that students generally agreed with positive statements about
their motivation and disagreed with negative statements, and that most students were
receiving passing grades. Mean levels for engagement ranged between 3.5 and 4 (i.e.
what was termed “moderately high” in the review of literature on engagement
trajectories). Mean levels for relatedness, teacher support, and GPA were similar, with
most values lying between 3.5 and 4 or, in the case of GPA, 2.5 and 3. Levels for
competence, parent support, and friend support were higher, ranging between 4 and 4.5.
32

The large number of students responding with “5” to all parent support items may reflect that

there were only two items in the measure and that they were both positive; all other student-report measures
contained a mix of positive and negative items, with the varied response scales and higher numbers of
items providing more opportunities for disagreement among items.
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Mean levels for autonomy were lower, with most values ranging between 3 and 3.5, and
dropping just below the midpoint in the spring of eighth grade.
Mean-level gender differences. A series of t-tests was used to examine whether
mean levels of each study construct differed between male and female students.
Differences were most pronounced for engagement and grades; mean levels and test
results for these constructs are reported in Table 5.3. When compared to male students,
female students reported higher levels of engagement at all time points except for the fall
of seventh grade, and had higher GPA at every time point. Differences were less
pronounced for the six personal and interpersonal resources (see Appendix B, Table B1
for details). Significant differences were more frequent at the beginning and end of
middle school. When compared to males, females reported slightly higher levels of
competence in the fall and spring of sixth grade and eighth grade, autonomy in the spring
of seventh grade and the fall of eighth grade, and parent and friend support in the spring
of eighth grade. Female students reported slightly higher levels of teacher support than
males at all time points except the spring of seventh grade. Female students reported
higher levels of relatedness in the fall of seventh grade, and lower levels than males in the
spring of spring grade. Because of the significant differences found, gender was
considered for inclusion in the analyses of the research questions as a covariate, when
appropriate.33
33

Sensitivity analyses conducted for growth curve models that included gender as a covariate

showed found that removing gender from the model resulted in some differences in the magnitude of
effects but no differences in whether effects of interest were significant. Follow-up analyses using a
centered gender variable showed that magnitude of effects was identical as using the “female = 1” coding.
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Table 5.3
Results of t-tests assessing gender differences in mean levels of engagement and GPA.
Time point

Engagement
t
M(SD): Male
M(SD): Female

1.
Fall 6th

2.
Spring 6th

3.
Fall 7th

4.
Spring 7th

5.
Fall 8th

6.
Spring 8th

-3.48**
3.85(.66)
4.03(.61)

-4.23***
3.77(.65)
4.00(.63)

-3.54***
3.72(.68)
3.91(.63)

-1.83†
3.66(.70)
3.76(.60)

-3.01**
3.64(.63)
3.79(.57)

-5.85***
3.38(.79)
3.73(.64)

GPA
-7.38*** -6.68***
-2.95**
-3.85*** -7.44*** -7.60***
t
2.69(.76) 2.71(.82) 2.97(.73) 2.82(.78) 2.46(.87) 2.47(.95)
M(SD): Male
M(SD): Female 3.15(.72) 3.14(.73) 3.15(.72) 3.06(.73) 2.97(.75) 3.02(.77)
Note. n = 576. Gender coded such that male = 0 and female = 1.
t = results of t test, M = mean, SD = Standard deviation.
T-tests had 574 degrees of freedom except in cases when modified degrees of freedom
were used because of a significant result for Levene’s test of equality of variances for
engagement at time points 4, 5, and 6 (df = 540.21, 548.68, 523.66, respectively) and for
GPA at time points 2, 5, and 6 (df = 548.50, 543.01, 525.40, respectively).
*** indicates significant at p <.001, ** p <.01, † p <. 10.

Cross-time stabilities. Correlations among the different time points within each
construct are reported in Tables 5.4 through 5.6. All correlations were positive and
significant. In general, the strongest correlations were between adjacent time points, and
the weakest correlations were between time points in sixth grade and those in eighth
grade.
For engagement (see Table 5.4), the correlations between adjacent time points
ranged between .55 and .71. Correlations between time points in sixth grade and eighth
grade were more moderate (.43 - .50), and the remaining cross-time correlations ranged
between .57 and .63. The relatively high degree of stability among the various time points
of engagement could make it more difficult for other variables to account for changes in
engagement over time. Correlations for GPA (see table 5.5) were even higher, ranging
from .66 to .79 at adjacent time points and .59 to .76 for other time points.
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Table 5.4
Within-construct correlations for engagement at each time point.
Construct
Engagement
Time point
1.
2.
3.
4.
Engagement
1. Fall 6th
-2. Spring 6th
.55
-3. Fall 7th
.63
.69
-4. Spring 7th
.59
.61
.71
-5. Fall 8th
.48
.46
.62
.62
6. Spring 8th
.42
.50
.57
.59
Note. n = 576. All correlations significant at p <.001.
Table 5.5
Within-construct correlations for G.P.A at each time point.
Construct
G.P.A.
Time point
1.
2.
3.
4.
G.P.A.
1. Fall 6th
-2. Spring 6th
.79
-3. Fall 7th
.70
.74
-.67
.75
.79
-4. Spring 7th
5. Fall 8th
.59
.60
.62
.66
6. Spring 8th
.63
.68
.73
.76
Note. n = 576. All correlations significant at p <.001.
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5.

6.

-.69

--

5.

6.

-.75

--

For the six personal and interpersonal resources (see Table 5.6), stabilities were
the weakest for friend support (.28 - .54 for adjacent time points, .21 - .24 for sixth-toeighth-grade correlations, other time points .28-.47). Associations for the five other
resources were somewhat stronger, and all showed a similar pattern. Correlations
between adjacent time points were mostly between .50 and .70 (ranging from .49 to .73).
Correlations between time points in sixth grade and time points in eighth grade ranged
from .23 to .46. Correlations for remaining time points were mostly in the .40s and .50s,
ranging from .36 to .63. The lower stabilities found for friend support could suggest that
friend support is less stable than other resources as students move across middle school
(but could also reflect attenuation as a result of the construct’s low internal reliabilities).
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Table 5.6
Within-construct correlations for each resource.
Construct
Cross-time correlations within each resource
Time point
1.
2.
3.
4.
5.
Relatedness
1. Fall 6th
-.57
-2. Spring 6th
3. Fall 7th
.60
.67
-4. Spring 7th
.45
.59
.73
-.26
.46
.46
.51
-5. Fall 8th
6. Spring 8th
.38
.45
.47
.60
.65
Competence
1. Fall 6th
-.56
-2. Spring 6th
3. Fall 7th
.48
.57
-4. Spring 7th
.51
.63
.60
-5. Fall 8th
.39
.37
.36
.50
-6. Spring 8th
.39
.29
.37
.37
.51
Autonomy
1. Fall 6th
-2. Spring 6th
.54
-3. Fall 7th
.46
.66
-4. Spring 7th
.34
.58
.67
-5. Fall 8th
.28
.39
.50
.59
-6. Spring 8th
.23
.31
.46
.57
.60
Teacher Support
1. Fall 6th
-2. Spring 6th
.62
-3. Fall 7th
.53
.58
-4. Spring 7th
.50
.52
.63
-5. Fall 8th
.39
.36
.50
.55
-6. Spring 8th
.37
.32
.56
.58
.62
Parent Support
1. Fall 6th
-2. Spring 6th
.65
-.55
.66
-3. Fall 7th
4. Spring 7th
.40
.56
.64
-5. Fall 8th
.30
.40
.47
.49
-.32
.41
.65
.55
.54
6. Spring 8th
Peer Support
1. Fall 6th
-2. Spring 6th
.43
-.28
.28
-3. Fall 7th
4. Spring 7th
.28
.36
.38
-5. Fall 8th
.21
.24
.30
.54
-.24
.21
.47
.33
.32
6. Spring 8th
Note. n = 576. All correlations significant at p <.001.

6.

--

--

--

--

--

--
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Correlations between hypothesized predictors and outcomes. Correlations
among study constructs were examined in terms of both overall patterns and with regard
to specific hypotheses. Correlations between engagement and G.P.A. are reported in
Table 5.7. These correlations were mostly weak, with the strongest correlations found
between engagement and GPA at the same time point (r ranging from .29 to .46).
Correlations between engagement in sixth grade and GPA in eighth grade were weak (r =
.20 - .31), and correlations of GPA in sixth grade and engagement in eighth grade were
weaker, with one correlation only reaching marginal significance.
Table 5.7
Correlations between engagement and G.P.A.
Construct
Engagement
Time point
1.
2.
3.
4.
5.
6.
GPA
1. Fall 6th
.37
.24
.25
.34
.14**
.25
2. Spring 6th
.33
.29
.26
.34
.08†
.24
3. Fall 7th
.34
.33
.31
.38
.22
.37
th
.30
.29
.33
.42
.25
.41
4. Spring 7
5. Fall 8th
.20
.26
.27
.30
.32
.42
6. Spring 8th
.31
.27
.29
.37
.34
.46
Note. n = 576.
All correlations significant at p <.001 except as indicated: ** p <.01, † p <. 10.
Bolded values (on diagonal) indicate concurrent associations; values above diagonal
indicate associations between GPA at one time point and engagement at the next time
point; values below the diagonal indicate associations between Engagement at one
time point and GPA at the next time point.
Correlations between resources and study outcomes (i.e. engagement at all time
points and G.P.A. at the end of eighth grade) are reported in Table 5.8. Associations
between G.P.A. in the spring of eighth grade and the resources at all time points were
mostly weak. They were strongest for teacher support (average r = .30), followed by
competence (average r =.28), and relatedness (average r = .21). Associations were
weaker, and sometimes failed to reach significance, for autonomy (average r =.16),
friend support (average r = .10), and parent support (average r = .08).
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Table 5.8
Correlations between resources and study outcomes
Correlations with outcomes
Construct
Engagement
G.P.A
Time point
1.
2.
3.
4.
5.
6.
6.
Relatedness
1. Fall 6th
.39
.27
.42
.33
.30
.28
.21
.30
.46
.45
.43
.43
.40
.24
2. Spring 6th
3. Fall 7th
.38
.39
.56
.48
.45
.44
.24
4. Spring 7th
.32
.28
.45
.53
.38
.38
.22
5. Fall 8th
.23
.26
.34
.34
.47
.39
.16
.19
.23
.27
.37
.35
.41
.21
6. Spring 8th
Competence
1. Fall 6th
.35
.27
.19
.19
.15
.22
.28
2. Spring 6th
.33
.40
.29
.26
.15
.19
.30
3. Fall 7th
.41
.32
.38
.32
.26
.28
.30
4. Spring 7th
.39
.39
.37
.47
.27
.35
.32
5. Fall 8th
.25
.29
.18
.28
.29
.32
.26
6. Spring 8th
.25
.25
.19
.24
.23
.38
.25
Autonomy
1. Fall 6th
.49
.39
.43
.37
.33
.29
.19
2. Spring 6th
.42
.57
.53
.50
.34
.34
.12**
3. Fall 7th
.44
.50
.61
.47
.36
.31
.07†
4. Spring 7th
.30
.42
.52
.58
.43
.41
.21
5. Fall 8th
.35
.32
.46
.49
.53
.43
.13**
6. Spring 8th
.30
.35
.45
.47
.50
.51
.24
Teacher Support
1. Fall 6th
.59
.43
.49
.48
.36
.35
.31
2. Spring 6th
.44
.55
.52
.43
.38
.43
.29
3. Fall 7th
.50
.45
.65
.58
.43
.43
.31
4. Spring 7th
.40
.39
.48
.61
.39
.43
.36
5. Fall 8th
.36
.27
.35
.42
.49
.41
.23
.37
.24
.40
.46
.46
.54
.34
6. Spring 8th
Parent Support
1. Fall 6th
.30
.26
.29
.14** .11** .10*
.01ns
2. Spring 6th
.25
.38
.33
.23
.22
.20
.04ns
3. Fall 7th
.23
.34
.40
.30
.23
.23
.10*
4. Spring 7th
.29
.34
.39
.40
.23
.30
.15
5. Fall 8th
.20
.28
.25
.27
.26
.23
.04ns
6. Spring 8th
.09* .24
.24
.26
.21
.32
.17
Peer Support
1. Fall 6th
.25
.25
.25
.18
.19
.25
.10*
.18
.21
.16
.20
.12** .25
.07†
2. Spring 6th
3. Fall 7th
.17
.27
.27
.30
.21
.27
.06 ns
4. Spring 7th
.03 ns .21
.22
.27
.23
.37
.24
5. Fall 8th
.12** .21
.21
.22
.17
.19
.06 ns
6. Spring 8th
.08† .28
.30
.31
.23
.29
.05 ns
Note. n = 576. All correlations significant at p <.001 except as indicated: ** p <.01,
* p <.05, † p <. 10, ns not significant.
Bolded values (on diagonal) indicate concurrent associations.
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Correlations between resources and engagement were all positive and significant
except for two instances (the associations of engagement in the fall of sixth grade with
friend support in the spring of seventh grade and spring of eighth grade were not
significant and marginally significant, respectively). The strongest associations were
usually between variables measured at the same time point, and the weakest associations
were usually correlations between variables measured in sixth grade and those measured
in eighth grade. Correlations for teacher support, autonomy, and relatedness were mostly
moderate. Of these the highest correlations, on average, were found for teacher support
(average r = .44) and autonomy (average r =.43), followed by relatedness (average r
=.37). Correlations were weaker for competence (average r =.29), parent support
(average r =.26), and friend support (average r =.22). The lower correlations for parent
and friend support could reflect their more distal role in relation to classroom
engagement, and could also be due, in part, to limited variability from ceiling effects
(parent support) and attenuation from low internal consistencies (friend support). The
weaker associations for competence could reflect, in part, attenuation from low internal
consistencies as well as limited variability from range restrictions. The moderate
associations found for autonomy suggest that the measure still functions well despite
attenuation from low internal consistencies.
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Research Question 1. How does engagement normatively develop during middle
school?
The primary analyses used to address the first research question were a series of
latent growth curve (LGC) models. Like other approaches to growth curve modeling (e.g.
hierarchical linear modeling, or HLM) the LGC approach allows researchers to model
how a chosen variable, such as engagement, changes over time (i.e. the growth of that
variable). In addition to modeling the growth curve of engagement (research question 1a),
analyses made use of the added flexibility of LGC to assess several issues that would not
be possible in HLM. LGC modeling, which is conducted using structural equation
modeling, has the advantage of allowing researchers to test whether growth factors can
predict other variables (such as whether engagement trajectories predict GPA in eighth
grade, tested in research question 1b) and to test questions concerning the growth of
multiple variables over time (such as whether resource trajectories predict engagement
trajectories, tested in research question 1c; Bollen & Curran, 2006; Willet & Sayer,
1994).
Model fit was assessed with the Satorra-Bentler scaled chi-square statistic (S-B χ2
hereafter for the sake of brevity; Satorra, 2000) rather than the traditional chi-square
statistic to in light of the non-normality of some variables (referred to as MLR estimator
in Mplus). In chi-square goodness-of-fit tests, a lower (and ideally non-significant)
number is better. Fit was also assessed with root mean squared error of approximation
(RMSEA), standardized root mean squared residual (SRMR), comparative fit index
(CFI), and Tucker-Lewis index (TLI). A model is considered to have good fit with

Chapter 5. Results

155

RMSEA close to .06 or lower, SRMR close to .08 or lower, and CFI and TLI close to .95
or higher (Hu & Bentler, 1999). Model comparisons were tested with the Satorra-Bentler
scaled chi square difference test (S-B Δχ2), as well as by comparing Akaike information
criterion (AIC) and Bayesian information criterion (BIC), in which lower numbers are
better.
RQ 1.a. Development. What is the normative trajectory of engagement across middle
school? (Growth curve)
To answer this question, a latent growth curve model was used to estimate the
average trajectory of engagement across middle school in this sample. As a preliminary
step, raw data was examined for a subsample of students (Singer and Willett, 2003,
chapter 2; Willett and Sayer, 1994), including plots of individual student’s observed
engagement levels over the course of middle school. Students’ observed trajectories
varied markedly in terms of starting points (intercepts) and direction and rate of change
over time (see Figure 5.1, for example). They also varied in shape, and although some
trajectories did not seem to follow any standard shape (linear, quadratic, cubic34), a linear
shape seemed best suited to describe both the largest number of individual student’s
trajectories and the overall trend for the subsample as a whole. Preliminary analyses of

34

An order-4 polynomial shape (up-down-up-down or vice versa, like a curved M or W) did seem

to help account for nonlinearity in several individuals’ observed trajectories and the overall trend
(especially the deviation corresponding to the lack of a mean-level decline from the spring of seventh to the
fall of eighth grade, see Figure 5.3). However, all attempts to add an order-4 growth factor to the model
resulted in estimation problems, likely because of model under-identification.
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mean levels (see Table 5.1) revealed a similar pattern in that there were slight declines in
mean engagement levels between most time points with the general impression of an
overall slight decline from sixth to eighth grade (albeit with a small deviation from spring
of seventh to fall of eighth grade, during which there was no significant decline, see
Figure 5.3).

Figure 5.1. Fitted linear trajectories for a random subsample of 40 students.
Grey dotted lines are individual students’ fitted ordinary least squares (OLS)
trajectories; solid black line is the average linear trajectory in the subsample.
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A series of nested models were compared to formally test these test different
possible shapes. The baseline model had an intercept factor and linear slope factor (the
two ovals shown in Figure 5.2). Models with additional quadratic or cubic growth factors
fit significantly better than the model with only intercept and slope factors, but the means
for the quadratic and cubic growth terms themselves were only marginally significant,
suggesting no significant average quadratic or cubic growth35. These findings
corresponded to the examination of the subsample of observed trajectories, in which very
few students showed trajectories in which their growth was well-characterized by
quadratic or cubic shapes. Based on these findings, the decision was made to use a linear
growth factor to model engagement change across middle school.
Nested models were also compared to determine the extent to which
measurement error variances (circles e1-e6 in Figure 5.2) could be assumed to be
independent and homoscedastic (Byrne & Crombie, 2003; Willet & Sayer, 1994). Fit was

35

Sensitivity analyses were conducted using a fall-to-fall and spring-to-spring correlation pattern

(instead of the adjacent/lag-1 error correlation pattern used here), which might help account for deviations
from the linear slope (e.g. because falls tended to be higher than springs). The standardized effects for the
quadratic and cubic slopes were reduced when this correlation pattern was used, suggesting that these
effects may have improved fit because they help account for non-linear deviations over time that may not
necessarily actually represent quadratic or cubic growth. Additional sensitivity analyses freely estimated the
intercept mean for the indicator for the spring of seventh grade because residuals were often high at this
point. This markedly reduced the quadratic and cubic slope values, suggesting that the deviation from linear
decline after seventh grade (see research question 2a) may also have been part of why the addition of
quadratic and cubic terms improved model fit.
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significantly better when adjacent measurement error variances were allowed to covary,
indicating that errors were not independent; these error covariances were included in
Unconditional Growth Model

Growth Model with Gender as a
Time-Invariant Covariate

Figure 5.2.
Representations of growth curve models. Note. Boxes indicate observed (measured)
variables, circles/ovals indicate latent variables, double-headed arrows indicate
covariances/correlations, single-headed errors indicate factor loadings or regression paths.
E1-e6 are measurement error residuals for each of the six measured engagement variables
(boxes 6 fall – 8 spring). Large ovals are the latent engagement intercept and slope growth
factors, respectively. RI and RS are residual variances for these latent factors.
subsequent models (represented by curved arrows between e1-e6).

Screening of Mahalanobis’ distance values revealed three outliers. Visual
investigation of individual data suggested that two of these students had trajectories that,
although atypical, seemed authentic given their overall data patterns36. In order to

36

One student’s trajectory contained a deviating observed engagement point that seemed likely to

be an error rather than part of an authentic trajectory. Sensitivity analyses revealed that removal of this case
alone resulted in a small improvement in absolute fit indices (e.g. χ2) but no meaningful differences in
relative fit indices or any parameters of interest. In contrast, removal of all three outliers resulted in a
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maintain generalizability, the decision was made to retain these cases in subsequent
analyses, but to report any differences in interpretation resulting from their inclusion;
namely, a very slight increase in mean intercept and better model fit (see footnote for
details).
The final unconditional (i.e. without predictors) growth curve model, represented
in the left panel of Figure 5.2, showed good to adequate fit, S-B χ2(11) = 18.81, p = .06;
RMSEA = .04; CFI = .98; SRMR = .08, see Table 5.9. The intercept mean (α I ) was 4.00
(SE = .04, p < .001) indicating that, on average, initial engagement levels in the fall of
sixth grade were such that positive statements on engagement were “mostly true” for
students. The slope mean (α S ) was -0.08 (SE = .01, p < .001), indicating that students
declined an average of 0.08 at each time point (i.e. 0.16 each year). The standardized
slope mean (α*S) was -.54 (SE = .09, p < .001). These intercept and slope means were
significant, indicating that these parameters differed from zero and, notably, that there
was a significant decline in engagement levels over time. (Factor variances and
covariances are described in research question 1a.1)
Lastly, because preliminary analyses showed mean-level gender differences in
engagement scores, a final model was tested in which gender was added as a timeinvariant covariate predicting the intercept and slope terms (as depicted in the right panel
of Figure 5.2). This model fit also fit well, aside from a significant chi-square test, S-B
χ2(15) = 25.51, p < .05; RMSEA = .04; CFI = .97; SRMR = .06, and fit significantly

slightly higher intercept mean (αs =4.01 instead of 4.00) and marked improvements in both absolute and
relative fit indices; other key parameters showed no meaningful differences).
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better than a model in which these two regression paths were constrained to be equal to
zero, see Table 5.9. Gender significantly predicted the engagement intercept,
unstandardized estimate (βGI) = 0.15, SE = .07 p <.05; standardized estimate (β*GI) = .12,
SE = .05, p <.05. Because gender was coded such that male equaled zero and female
equaled one, this indicates that female students started middle school with engagement
levels that were 0.15 higher than those of male students. Gender did not significantly
predict the engagement slope (βGS = .01 SE = .02, ns; β*GS = .04, SE = .07, ns) indicating
that the rate at which engagement levels changed over the course of middle school did
not differ between male and female students.
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Table 5.9
Model fit information and estimated parameters for growth curve models.
Model
Model Fit Information
Parameters, Parameter Estimates: Unstandardized
Standardized
Unconditional Model:
S-B χ2(11) = 18.81†; AIC = 3450.76; BIC = 3520.45;
RMSEA (90% CI) = .04 (.00 - .06); SRMR= .08; CFI = .98; TLI = .98
Factor Means
Eng. Intercept:
αI = 4.00***, SE = .04
Eng. Slope:
αS = -.077***, SE = .01
α*S= -.54***, SE = .09
Factor Variances and Covariances
ψII = .38***, SE = .05
Eng. Intercept:
Eng. Slope:
ψSS = .02***, SE = .005
***
IS Covariance/Correlation
ψIS = -.044**, SE = .014 ψ*IS = -.50 , SE = .08
Gender Covariate Baseline Model: S-B χ2(17) = 36.20**; AIC = 3450.76; BIC = 3520.45;
RMSEA (90% CI) = .04 (.02 - .06); SRMR= .09; CFI = .96; TLI = .96
Gender Covariate Model:
S-B χ2(15) = 25.51*, AIC = 3443.22; BIC = 3521.63;
RMSEA (90% CI) = .04 (.01 - .057); SRMR= .06; CFI = .97; TLI = .98
Comparison to Gender Baseline Model: S-B Δχ2(2) = 11.69**
Simple Factor Means (Male)
Eng. Intercept:
αI = 3.92***, SE = .05
Eng. Slope:
αS = -.082***, SE = .015 α*S= -.57***, SE = .12
Simple Factor Means (Female)
Eng. Intercept:
αI = 4.07***, SE = .05
Eng. Slope:
αS = -.07***, SE = .012
α*S= -.49***, SE = .10
Factor Variances and Covariances
Eng. Intercept:
ψII = .38***, SE = .05
Eng. Slope:
ψSS = .02***, SE = .005
IS Covariance/Correlation
ψIS = -.046**, SE = .014 ψIS = -.51***, SE = .07
Note. n = 576. S-B χ2 = Satorra-Bentler scaled chi square statistic, with degrees of
freedom in parentheses; AIC = Akaike information criterion; BIC= Bayesian information
criterion (BIC); RMSEA = root mean squared error of approximation, CI = confidence
interval; SRMR = standardized root mean squared residual; CFI =comparative fit index;
TLI = Tucker-Lewis index; S-B Δχ2 = Satorra-Bentler scaled chi square difference test.
Eng. = Engagement. SE = standard error. IS Covariance/Correlation =
covariance/correlation between engagement intercept and slope. *** p <.001, ** p <.01, * p
<.05, † p <.10, ns = not significant. Asterisk (*) next to a Greek letter indicates
standardized estimate, e.g. ψ* = correlation and ψ = (co)variance.
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The meaning of the adjusted intercept and slope means (controlling for gender)
depends on how gender is coded. These values are calculated when the predictor, gender,
is at a value of zero. In the primary model, with gender coded such that males equaled
zero and females equaled one, the intercept mean was 3.92, SE = .05, p < .001, indicating
that males had an average initial value of slightly below a 4, and the slope mean was 0.08, SE = .015, p < .001, indicating they declined by .08 at each time point. The
significance of these values indicates that they differ significantly from zero. The
opposite gender coding (females = 0, males = 1) was used to compute simple intercept
and slope means for female students; their average initial level was 4.07, SE = .05, p <
.001, and their rate of decline was -0.07, SE = .01, p < .001 at each time point. To
determine the means for the whole sample, gender was recoded so that the mean was
zero; the average intercept and slope means for the combined sample were 4.00, SE =
.04, p < .001, and -0.076, SE = .01, p < .001, respectively. Average observed and
estimated engagement trajectories for the whole sample as well as for male and female
students separately are shown in Figure 5.3.

Chapter 5. Results

163

5
Estimated
Observed

Engagement

4

3

2

1
6th Fall

6th Spr.

7th Fall

7th Spr.

5

8th Fall

8th Spr.

Female (Estimated)
Female (Observed)
Male (Estimated)
Male (Observed)

Engagement

4

3

2

1
6th Fall

6th Spr.

7th Fall

7th Spr.

8th Fall

8th Spr.

Figure 5.3. Observed and estimated engagement trajectories for the entire sample
(upper panel) and male and female students (lower panel).
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The hypotheses for this research question were that the average trajectory of
sixth-to eighth-grade engagement would show a significant linear decline and mean
levels that remained above the midpoint of the engagement scale at all times. These
hypotheses were both supported. There was a significant negative linear slope (indicating
a significant decline in engagement across middle school), and students’ trajectories
ended with levels above the midpoint of the engagement scale (3.0 on a 1 to 5 scale
where 5 was high): Substitution of estimated values shows that average engagement
levels at the end of eighth grade were 3.51 for boys, 3.72 for girls, and 3.62 on average37.
RQ1a.1. Is there significant interindividual variation in normative
trajectories of engagement?
The estimates of residual variance for the intercept and slope factors (modeled as
RI and RS, respectively, in Figure 5.2) were both significant. This indicates that there was
significant interindividual variation in both initial engagement levels (ψII = .38, SE = .05,
p < .001) and in rates of change (ψSS = .02, SE = .005, p < .001) in engagement across
middle school (and that this was still true after accounting for the influence for gender).
Accordingly, the hypothesis that there would be significant interindividual variation in
both intercept and slope was supported, with the implication that there is significant
variation that might be explained by predictor variables in the subsequent research
questions. There was also significant negative covariance between these residuals, see
Table 5.9. The negative covariance suggests that students who started with higher levels
of engagement showed a steeper decline in engagement over time.
37

Male students: 3.923 initial level – (.082 decline times 5 subsequent time points = .410) = 3.513;

Female students: 4.068 – (.07 times 5 = .35) = 3.718; Average: 4.00 – (.077 times 5 =.385) =3.615.
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RQ 1a.2. How many students show high levels of engagement at the end of
eighth grade? (Absolute levels)
This descriptive research question assessed how many students’ trajectories ended
with what I described as sufficiently high absolute levels of engagement in the spring of
eighth grade. Specifically, I use the term “high absolute levels of engagement” in this and
future questions to indicate students who endorsed every positively-valenced engagement
item (answering a 4 or 5 out of 5) and also disagreed with every disaffection item
(answering a 1 or 2 out of 5) at a given time point; students with “lower levels of
engagement” are students who indicated lower levels of engagement and/or higher levels
of disaffection on at least one item. This question was answered by counting the number
of students who met the criteria for high absolute levels of engagement in the spring of
eighth grade. Of the 576 students in the sample, eighty (13.9 percent) met these criteria,
supporting the hypothesis that less than half of the sample would show sufficiently high
absolute levels of engagement. The remaining 496 students reported lower levels of
engagement (or higher levels of disaffection) on at least one engagement item in the
spring of eighth grade.
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RQ 1b. Performance. Do interindividual differences in students’ engagement
trajectories predict student grades at the end of eighth grade? (Growth curves)
This question returns to analyses of growth curves for engagement, extending the
final model from question 1a (with intercept and linear slope growth factors, correlated
errors, and gender as a time-invariant covariate) to test whether the slope factor for
students’ engagement (controlling for the intercept factor) predicted their GPA at the end
of eighth grade. This prediction is shown in the left panel of Figure 5.4, in which two
arrows pointing from the intercept and slope ovals, respectively, to a box representing
GPA in spring of eighth grade have been added to the model pictured in Figure 5.2. This
model is based on the models described in Muthén and Curran (1997, pp. 376, 378), and
Wickrama, Lee, O’Neal, & Lorenz (2016, pp. 25, 35-36).
Growth Model with GPA as a
Distal Outcome

Growth Model with GPA as a Distal
Outcome, Controlling for Gender

Figure 5.4. Latent growth curve models in which the trajectory of engagement predicts
GPA in the spring of eighth grade. Gender is a time-invariant covariate predicting the
intercept and slope of engagement in both models. In the model in the right panel,
gender also directly predicts GPA in the spring of eighth grade. Residual variances are
indicated by short arrows instead of circles for the sake of clarity.
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This model (“GPA as a distal outcome”) showed good fit aside from a significant
chi-square test, S-B χ2(20) = 38.93, p < .01, RMSEA = .04, CFI = .96, and fit
significantly better than a baseline model in which the paths from intercept and slope to
GPA were constrained to equal zero, S-B Δχ2(2) = 37.02, p < .001. The intercept of
engagement positively predicted GPA in the spring of eighth grade (βGPAI = 0.70, SE =
.12, p < .001; β*GPAI = .43, SE = .08, p < .001), as did the slope of engagement (βGPAS =
2.02, SE = .57, p < .001; β*GPAS = .29, SE = .08, p < .001). See Table 5.10 for details.
Because there were gender differences in mean-levels of GPA (see Table 5.3),
another model was tested in which gender directly predicted GPA (based on Wang &
Wang, 2012, pp. 177, 179-182), as shown by the addition of an arrow from gender to
GPA in the right panel in Figure 5.4. This model (“GPA as a distal outcome controlling
for gender”) also showed good fit, S-B χ2(19) = 29.95, p =.05, RMSEA = .03, CFI = .98,
and fit significantly better than the model in which gender did not directly predict GPA,
S-B Δχ2(1) = 11.16, p <.001, see Table 5.10. In this model, gender significantly predicted
GPA at the end of eighth grade, above and beyond the effects of the engagement intercept
and slope, unstandardized estimate = 0.34, p < .01. Because gender was coded such that
male = 0 and female = 1, this indicated that female students’ semester GPAs at the end of
eighth grade were on average about a third of a letter grade higher than that of male
students.
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Table 5.10
Model fit information and estimated parameters for growth curve models in RQ 1b
Model
Model Fit Information
Parameters, Parameter Estimates: Unstandardized
Standardized
GPA as a Distal Outcome Baseline Model:
S-B χ2(22) = 74.73***; AIC = 4397.14; BIC = 4484.26;
RMSEA (90% CI) = .07 (.05 - .08); SRMR= .11; CFI = .89; TLI = .91
GPA as Distal Outcome Model:
S-B χ2(20) = 38.93**; AIC = 4362.55; BIC
= 4458.38;
RMSEA (90% CI) = .04 (.02 - .06); SRMR= .06; CFI = .96; TLI = .97
R2 for GPA = .14. Comparison to GPA Baseline Model: S-B Δχ2(2) = 37.02***
Regression Paths
Eng. Intercept  GPA S8: βGPAI = 0.70***, SE = .12
β*GPAI = .43***, SE = .08
Eng. Slope  GPA S8:
βGPAS = 2.02***, SE = .57
β*GPAS = .29***, SE = .08
Gender  Eng. Intercept: βGenI = 0.16*, SE = .07
β*GenI = .13*, SE = .06
ns
Gender  Eng. Slope:
βGenS = 0.01 , SE = .02
β*GenS = .03ns, SE = .07
GPA as a Distal Outcome Controlling for Gender:
S-B χ2(19) = 29.95†; AIC= 4355.18; BIC = 4455.37;
RMSEA (90% CI) = .03 (.00 - .05); SRMR = .05; CFI = .97; TLI = .98
R2 for GPA = .15. Comparison to GPA as Distal Outcome Model: S-B Δχ2(1) = 11.16**,
ΔR2 =.01
Regression Paths
Eng. Intercept  GPA S8: βGPAI = 0.61***, SE = .12
β*GPAI = .37***, SE = .08
***
Eng. Slope  GPA S8:
βGPAS = 1.89 , SE = .50
β*GPAS = .27***, SE = .07
Gender  Eng. Intercept:
Gender  Eng. Slope:

βGenI = 0.15*, SE = .07
βGenS = 0.01ns, SE = .02

β*GenI = .12*, SE = .05
β*GenS = .04ns, SE = .07

Gender  GPA S8:

βGenGPA = 0.32**, SE = .11

β*GenGPA = .16**, SE = .05

n = 576. S-B χ2 = Satorra-Bentler scaled chi square statistic, with degrees of freedom in
parentheses; AIC = Akaike information criterion; BIC= Bayesian information criterion
(BIC); RMSEA = root mean squared error of approximation, CI = confidence interval;
SRMR = standardized root mean squared residual; CFI =comparative fit index; TLI =
Tucker-Lewis index; S-B Δχ2 = Satorra-Bentler scaled chi square difference test. Eng. =
Engagement. GPA S8 = Grade point average in the spring of 8th grade. SE = standard
error. IS Covariance/Correlation = covariance/correlation between engagement intercept
and slope. *** p <.001, ** p <.01, * p <.05, † p <.10, ns = not significant. Asterisk
(*) next to a Greek letter indicates standardized estimate, e.g. ψ* = correlation and ψ =
(co)variance.
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Students’ initial levels of engagement significantly predicted their GPA38 in the
spring of eighth grade after controlling for the effects of engagement slope and gender, β
= .60, SE = .12, p < .001; β* = .37, SE = .08, p < .001, indicating that starting middle
school with engagement levels that were one point higher corresponded to a GPA that
was .60 (slightly more than one half of one letter grade) higher in the last semester of
middle school. Students’ rates of change in engagement over middle school also
significantly predicted student’s GPA in the spring of eighth grade, after controlling for
the effects of the engagement intercept and gender, β = 1.89, SE = .50, p < .001, β* = .27,
SE = .07, p < .001. The unstandardized effect indicates that an increase of 1 in
engagement slope (e.g. from -.50 to .50) corresponded to an increase of almost 2 points in
GPA. The standardized effect indicates that a slope that was one standard deviation more
positive (SD of slope = 0.15) corresponded to an increase of about a quarter of a standard
deviation40 in GPA (SD of GPA = 1.03; 1.03 times .27 = .28), or about a quarter of a letter
grade increase, when adjusting for the intercept and gender, see Figure 5.5. Therefore, the
hypothesis for this research question was supported: Students’ engagement trajectories

38

Screening of Mahalanobis’ Distance values revealed two outliers, both of which were among the

three outliers identified in RQ1a. Sensitivity analyses revealed that deleting either the 3 cases identified
previously or only the 2 cases identified here both resulted in better model fit, a slightly smaller effect of
the engagement intercept on GPA (βGpaI = .58 instead of .61, β*GpaI = .35 instead of .37) and a larger effect
of the engagement slope on GPA (βGpaS = 2.05/2.06 instead of 1.89; β*GpaS = .27 instead of .28). Other
differences were either small (within about .01 of original estimates) or in parameters that were not of
primary focus (α*S was .03 lower, ψ*IS was .02 weaker) and did not change interpretation.
40

Estimates were standardized on both predictor and outcome variables.
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predicted their grade point averages at the end of eighth grade, such that the students
whose engagement trajectories showed bigger increases (or smaller declines) over the
course of middle school had higher grades at the end of middle school when compared to
students with lesser increases or steeper declines.

Figure 5.5. Average levels of GPA in the spring of 8th grade based on engagement slope
and intercept. Insets in left panel show visual representations of high (one standard
deviation higher than average), average, and low (one standard deviation lower than
average) intercepts for male and female students; inset in right panel shows high, average,
and low shopes for male students. GPA = grade point average, SD = standard deviation, Int.
= intercept.
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RQ 1b.1. How many students show high levels of achievement at the end of
eighth grade? (Absolute levels)
This question complements question 1a.2, assessing the number of students who
reached the end of eighth grade with sufficiently high absolute levels of achievement. In
this and future questions, I use the term “high absolute levels of achievement” to indicate
all students whose math, social studies, language arts, and science grades at a given time
point were all As and Bs, and the term “lower levels of achievement” to indicate students
who had a “C” or lower grade for any of those courses. This question was answered by
counting the number of students who met this set of criteria in the spring of eighth grade.
The hypothesis that less than half of students would meet these criteria was supported:
Out of the 576 students in the sample, 216 (37.5 percent) met the criteria for high
absolute levels of achievement for all courses; the remaining 360 students had at least one
lower grade.
RQ 1b.2. How many students show high levels of engagement and
achievement at the end of eighth grade? (Absolute levels)
This question examined the degree of overlap between students with high levels
of engagement and in eighth grade and those with high levels of achievement in eighth
grade. Preliminary analyses showed that there was only a moderate association between
engagement and GPA in the spring of eighth grade (r = .46, p < .05, see Table 5.6),
suggesting that the overlap between these two groups might also only be moderate.
Building on the results from questions 1a.2 and 1b.1, this question simply counted
the number of students who showed both “high absolute levels” of engagement (4s and 5s
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for all engagement items) in question 1a.2 and also “high absolute levels” of achievement
(all As and Bs) in question 1b.1. There were 49 students (8.5 % of the total sample) who
had high absolute levels of engagement and achievement at the end of eighth grade.
Going forward, I use the term “high absolute levels of engagement and achievement in
eighth grade” to refer to this group of students. The remaining 527 students (91.5% of the
sample) had lower levels of engagement, lower levels of achievement, or both (see Table
5.11). Going forward, I use the term “lower levels” of engagement and/or achievement to
refer to this latter group of students.

Table 5.11
Counts of students with high (vs. lower) absolute levels of engagement and/or
achievement at the end of eighth grade, and corresponding percentages of total
sample.
High absolute levels
Lower levels
Marginal
of achievement
of achievement
totals
High absolute levels
49 (8.5%)
31 (5.4%)
80 (13.9%)
of engagement
Lower levels
167 (29%)
329 (57.1%)
496 (86.1%)
of engagement
Marginal totals

216 (37.5%)

360 (62.5%)

Total students with lower levels of engagement and/or
achievement (all italicized cells): 527 (91.5%)
Note. Total n = 576. See text for definitions of high (vs. lower) absolute levels of
engagement and achievement.

The hypothesis for this question was in two parts; first, that the number of
students who met both sets of criteria (i.e. for high absolute levels of engagement and
achievement) would be smaller than the numbers of students who had high absolute
levels of engagement or high absolute levels of achievement alone. The group of 49
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students (8.5 % of the sample) who met both criteria in this question was indeed a smaller
group than the group of 80 students (13.9% of sample) described in question 1a.2 as
having high absolute levels of engagement, and was much smaller than the group of 216
(37.5% of sample) students described in question 1b.1 as having high absolute levels of
achievement, so the first part of the hypothesis was supported. The second part of the
hypothesis was that there would be considerable but not complete overlap between
students who had high absolute levels of engagement and those with high absolute levels
of achievement groups. There was, indeed, some overlap between the high engagement
and high achievement groups (and among the relatively small high engagement group,
see Table 5.11, the majority of students actually also belonged to the high achievement
group). However, when considering all of the students who had high engagement and/or
high achievement together (247 in total or 42.9% of the sample, i.e. all students except
the 329/57.1% of students with lower levels of both), see Table 5.11), the majority of
these students (198 or 34.4% of the sample; combining the upper right and lower left
quadrants of Table 5.11) only belonged to one group or the other but not both. Only a
very small group (again, 49 or only 8.5 % of the sample) met both criteria. Because the
total overlap between students with high levels of engagement and those with high levels
of achievement was so small (i.e. was not “considerable”), the latter part of the
hypothesis was not supported.
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RQ 1c. Resources. Do certain resources predict interindividual differences in the
slope of engagement trajectories?
RQ 1c.1. Is there evidence that initial resource levels “launch” trajectories,
that overall resource levels support trajectories, or that changes in resources help
change trajectories? (Growth curves)
This question returns to the analyses of engagement growth curves, extending the
model from question 1a, in which gender was the only predictor, to test whether the six
personal and interpersonal resources (relatedness, competence, autonomy, teacher
support, parent support, and peer support) predict engagement trajectories. Specifically,
three sets of models tested three possible processes by which resources might impact
engagement trajectories: “launch” models testing whether initial resource levels
“launched” engagement trajectories, “ambient-level” models testing whether average
resource levels across middle school predicted engagement trajectories, and “change-tochange” models testing whether changes in resources (i.e. resource trajectories) explained
rates of change in engagement over the course of middle school (Skinner et al., 1998).
The starting point for each of these sets of models was the engagement growth curve
model presented at the end of research question 1a, hereafter referred to as the “basic
model”, in which gender was included as a time-invariant covariate. For each of the three
sets of models, one sub-model was conducted for each resource in which that resource
was added to the basic model. In the launch and ambient-level models, resources were
added as a second time-invariant covariate (in addition to gender) predicting the intercept
and slope factors of engagement. In order to retain all students in the analyses, these
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covariates were included in the model’s mean structure (i.e. means and variances were
estimated for these covariates) using specification suggested by Grimm, Ram, and
Estabrook (2017, pp. 104-10641). In the change-to-change models, growth curves were
estimated for each resource and the growth factors from these models predicted the
intercept and slope of engagement.
Initial resource levels: “launch” models. As a first step to testing the launch
models of change, preliminary models were conducted for each of the six resources in
which levels of each resource at the beginning of sixth grade were added as a second
time-invariant covariate (along with gender) predicting the intercept and slope factors of
the engagement growth curve (as shown in the left panel of Figure 5.6). Initial resource
levels for launch models were grand-mean centered. All six models showed good fit, and
fit significantly better than baseline models in which the regression paths from the
resource to the intercept and slope terms were constrained to equal zero, see Appendix B
and Table 5.1242. As was the case in other studies reviewed here that examined initial
resource levels and growth curves of engagement, initial resource levels in all six models
were significantly and positively associated with initial engagement levels but

41

Grimm and colleagues also described a problem that occurs when modeling both the mean and

variance of a dichotomous variable (e.g. gender). Their model constraint solution, which inflates degrees of
freedom by one, was incorporated here; degrees of freedom were corrected manually.
42

The preliminary models that correlate the intercept and slope terms for engagement growth

terms are statistically equivalent to the primary launch models in which the intercept terms predict the slope
terms, so model fit for the preliminary models presented in the appendix is the same as that for the primary
launch models presented in Table 5.12.
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significantly or marginally negatively associated with engagement slopes (standardized
estimates ranged from -.16, p <.10, to -.39, p <.001, see Appendix B). This pattern may
be due at least in part to the negative association that is typical between initial levels and
slopes of engagement trajectories during middle school. In the studies reviewed here that
analyzed growth curves of engagement and reported associations between intercepts and
slopes of engagement, these associations were negative, such that students with higher
initial levels (whose levels had further to fall and less room to rise) also had greater
declines over time. Because of this, it can be difficult to interpret the true-to-life role that
resources play at the beginning of middle school: initial resource levels are associated
with higher levels of concurrent engagement (intuitively “good news”), but those initial
engagement levels are, in turn, associated with greater declines over time (“bad news”).
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Figure 5.6. Preliminary and primary launch models of engagement. In preliminary model
(left), initial resource levels are added as a predictor of engagement and slope; in primary
launch model (right), initial resource levels predict the slope of engagement, controlling
for the intercept of engagement. Gender coded such that 0 = male and 1 = female.
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Skinner and colleagues (1998) addressed this problem by testing models in which
individual students’ initial resource levels predicted their engagement slopes, while also
controlling for students’ initial engagement levels to adjust for the negative interceptslope association. The primary launch models for each resource in this research question
(as modeled in the right panel in Figure 5.6) incorporated the approach used by Skinner
and colleagues (1998) into the LGC framework, in which it is possible to regress the
slope factor for a variable on its own intercept factor (rather than having the two simply
covary; Muthén & Curran, 1997; Seltzer, Choi, & Thum, 2002, 2003). The specification
for regressing the slope factor on the intercept factor was based on models described by
Muthén & Muthén (2010, p. 163). In these primary launch models, engagement slopes
were predicted by resource levels in the fall of sixth grade, gender, and engagement
intercepts.
All six launch models showed good fit, and nested model comparisons showed
that these models and fit significantly better than baseline models in which the paths from
the resource to the intercept and slope were constrained to zero, see Table 5.12. In all six
models, resources in the fall of sixth grade were significantly and positively associated
engagement intercept, controlling for the effect of gender, see Table 5.13. Effects were
strongest for teacher support (βTchI = 0.58, SE = .05, p < .001; β*TchI = .67, SE = .05, p <
.001) and autonomy (βAutI = 0.57, SE = .05, p < .001; β*AutI = .62, SE = .05, p < .001),
followed by relatedness (βRelI = 0.31, SE = .04, p < .001; β*RelI = .49, SE = .06, p < .001)
competence (βComI = 0.39, SE = .06, p < .001; β*ComI = .41, SE = .06, p < .001), parent
support (βParI = 0.31, SE = .06, p < .001; β*ParI = .40, SE = .07, p < .001), and peer support
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(βPeerI = 0.25, SE = .06 p < .001; β*PeerI = .30; SE =.08 p < .001). This indicates, for
example, that a one-unit increase in teacher support in the fall of sixth grade
corresponded to an increase of almost .60 in initial levels of engagement, after adjusting
for gender, see Figure 5.7.
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.00 - .05)

.16
.07

.72
.98

.78
.98

.01
.45

.27
.25

120.37***

.44

-.01

Baseline Model
Launch Model

70.71*** (21)
31.06† (19)

5055.42 5151.25
5013.44 5117.99

.06
.03

(.05 - .08)
.00 - .05)

.10
.06

.89
.97

.91
.98

.01
.17

.27
.27

28.21***

.16

.01
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Baseline Model
49.83*** (21)
5013.77 5109.6
.05
(.03 - .06)
.09
.94 .95
.01 .27
†
28.46
(19)
4993.65 5098.2
.03
.00 - .05)
.06
.98 .99
.11 .26
17.56***
.09 -.002
Launch Model
n = 576. S-B χ2 = Satorra-Bentler scaled chi square statistic, df = degrees of freedom; AIC = Akaike information criterion; BIC= Bayesian
information criterion (BIC); RMSEA = root mean squared error of approximation, CI = confidence interval; SRMR = standardized root mean
squared residual; CFI =comparative fit index; TLI = Tucker-Lewis index; S-B Δχ2 = Satorra-Bentler scaled chi square difference test, int. =
intercept, ΔR2 = change in R2 for given factor compared to baseline model. *** p <.001, ** p <.01, * p <.05, † p <.10, ns = not significant
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Table 5.12
Model fit information for launch model growth curves in which resources in the spring of sixth grade predict engagement
slopes, controlling for intercepts
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Table 5.13
Parameter estimates for launch model growth curves in which resources in the
spring of sixth grade predict engagement slopes, controlling for intercepts
Unstandardized
Model
Parameter Estimate SE
Relatedness: Regression Paths and Correlations
Relatedness 6F Eng. Intercept: β Rel I = 0.31***
.04
Relatedness 6F Eng. Slope:
β Rel S = .01ns
.02
Gender  Eng. Intercept:
β Gen I = 0.14*
.06
Gender  Eng. Slope:
β Gen S = 0.03†
.02
**
Eng. Intercept  Eng. Slope
β I S = -0.11
.04
Relatedness 6F with Gender
ψ Rel Gen = .00ns .03

Standardized
Parameter Estimate SE

β*Rel I = .49***
β*Rel S = .05ns
β*Gen I = .12*
β*Gen S = .11†
β*I S = -.50***
ψ*RelGen = .001ns

.06
.11
.05
.06
.12
.05

Competence: Regression Paths and Correlations
Competence 6F Eng.
Intercept:
β Com I = 0.39***
Competence 6F Eng. Slope:
β Com S = -.01ns
Gender  Eng. Intercept:
β Gen I = 0.06ns
Gender  Eng. Slope:
β Gen S = 0.03*
Eng. Intercept  Eng. Slope
β I S = -0.12***
Competence 6F with Gender
ψ Com Gen = .05**

.06
.02
.07
.02
.03
.02

β*Com I = .41***
β*Com S = -.06ns
β*Gen I = .05ns
β*Gen S = .11*
β*I S = -.51***
ψ*Com Gen = .16**

.06
.09
.05
.05
.09
.05

Autonomy: Regression Paths and Correlations
Autonomy 6F Eng. Intercept: β Aut I = 0.57***
Autonomy 6F Eng. Slope:
β Aut S = .01ns
Gender  Eng. Intercept:
β Gen I = 0.10†
Gender  Eng. Slope:
β Gen S = 0.03†
Eng. Intercept  Eng. Slope
β I S = -0.12**
Autonomy 6F with Gender
ψ Aut Gen = .02ns

.05
.03
.06
.02
.04
.02

β*Aut I = .62***
β*Aut S = .03ns
β*Gen I = .08†
β*Gen S = .10†
β*I S = -.53***
ψ*Aut Gen = .06ns

.05
.12
.05
.05
.12
.05

Teacher Support: Regression Paths and Correlations
Teacher Sup. 6F Eng.
β Tch I = 0.58***
Intercept:
Teacher Sup. 6F Eng. Slope: β Tch S = -.02ns
Gender  Eng. Intercept:
β Gen I = 0.08ns
Gender  Eng. Slope:
β Gen S = 0.03†
Eng. Intercept  Eng. Slope
β I S = -0.10*
Teacher Sup. 6F with Gender
ψ Tch Gen = .03ns

.05
.03
.06
.02
.04
.02

β*Tch I = .67***
β*Tch S = -.10ns
β*Gen I = .07ns
β*Gen S = .10†
β*I S = -.43**
ψ*Tch Gen = .07ns

.05
.14
.05
.06
.15
.05

Parent Support: Regression Paths and Correlations
Parent Sup. 6F Eng. Intercept: β Par I = 0.31***
Parent Sup. 6F Eng. Slope:
β Par S = -.02ns
Gender  Eng. Intercept:
β Gen I = 0.13*
Gender  Eng. Slope:
β Gen S = 0.03†
Eng. Intercept  Eng. Slope
β I S = -0.11***
Parent Sup. 6F with Gender
ψ Par Gen = .01ns

.06
.02
.06
.02
.03
.02

β*Par I = .40***
β*Par S = -.08ns
β*Gen I = .11*
β*Gen S = .10†
β*I S = -.49***
ψ*Par Gen = .02ns

.07
.10
.05
.05
.10
.06

Chapter 5. Results

181

Peer Support: Regression Paths and Correlations
.08
Peer Sup. 6F Eng. Intercept:
β Peer I = 0.25***
.06
β*Peer I = .30***
.09
Peer Sup. 6F Eng. Slope:
β Peer S = -.001ns .02
β*Peer S = -.008ns
*
*
*
.05
Gender  Eng. Intercept:
β Gen I = 0.15
.07
β Gen I = .12
.05
Gender  Eng. Slope:
β Gen S = 0.03†
.02
β*Gen S = .10†
.09
Eng. Intercept  Eng. Slope
β I S = -0.12***
.03
β*IS = -.51***
*
.06
Peer Sup. 6F with Gender
ψ Peer Gen= -.003ns .02
ψ Peer Gen = .01ns
n = 576. Eng. = Engagement. 6F = fall of 6th grade. Sup. = Support. SE = standard error.
 implies that one variable predicts another. *** p <.001, ** p <.01, * p <.05, † p <.10, ns =
not significant. Asterisk (*) next to a Greek letter indicates standardized estimate, i.e β =
unstandardized slope and β* = standardized estimate; ψ = covariance and ψ* = correlation;
estimates standardized on x and y variables. Gender coded such that 0 = male and 1 =
female.
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Initial Resource
Levels (6 Fall)

Engagement Intercepts
Based on Resource Levels

Figure 5.7.
Average engagement intercepts for male and female students based on initial resource
levels. Bars show average, low (one standard deviation below average), and high (plus
one standard deviation) resource levels in the fall of 6th grade. (Un-centered levels shown
here to ease interpretation; resources were centered in analyses.) Arrows show average
intercepts for students with the corresponding level of the initial resource. 6 = 6th grade,
Eng. = Engagement, Rel. = relatedness, Comp. = competence, Aut. = autonomy, Tch. =
teacher support, Par. = parent support, Peer = peer support.
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Of primary interest, however, was whether initial resource levels predicted the
slope of engagement after controlling for the engagement intercept. None of the six
models showed a significant direct effect of any of the resources on engagement slopes
after controlling for the effects of gender and intercept (and the indirect effect of
resources on engagement slopes through intercepts)43. In contrast to the preliminary
models that did not control for intercepts, in which higher initial resource levels were
associated with bigger declines in engagement over time, these models showed that the
associations were no longer significant after accounting for initial levels of engagement.
In other words, although there is no evidence that higher initial resource levels
“launched” more-positive trajectories of engagement across middle school, once initial
levels of engagement were taken into consideration, neither was there evidence, as
preliminary findings would otherwise suggest, that higher initial resource levels tend to
thwart engagement trajectories.

43

Screening of Mahalanobis’ Disance values revealed two outliers for most resources (the same

two that were identified in the GPA models), and three for parent support. Removing these cases and
removing the three students identified as outliers for Engagement both resulted in better model fit and some
parameter differences but no differences that changed the answer to the primary question of the ambient
models (i.e. do average resource levels significantly predict the slope of engagement?).
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Overall resource levels: “ambient level” models. The next set of six models
assessed whether overall levels of each resource predicted engagement trajectories. To
test each of these ambient-level models, a variable representing a student’s average levels
of each resource (across all time points) was added to the “basic model” as a second timeinvariant covariate predicting the intercept and slope of engagement, as illustrated in
Figure 5.8. These average variables were grand-mean centered for the analyses. Models
showed good fit, aside from significant chi-square tests, with the exception of SRMR
values that were only acceptable in the models for relatedness and teacher support
(SRMR <. 10; Kline, 2005)44. All models fit significantly better than baseline models in
which the paths from the resource to the engagement and slope factors were constrained
to equal zero, see Table 5.14.

44

Screening of Mahalanobis’ Distance values revealed three outliers (the same as those identified

in research question 1a) for most resource models, two for relatedness, four for competence, and five for
autonomy. Removal of these cases resulted in better model fit, including SRMR values under .08 for the
teacher support and relatedness models. Most parameter differences were minimal and did not change
interpretations of effects, with one exception: The path from relatedness was no longer marginally
significant (p =.11 instead of p. = .08).
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Relatedness
Average

Gender

Engagement
Slope

Engagement
Intercept

1

1
0
Eng
6 fall

Eng
6 spr

1 11
1

1

2
Eng
7 fall

3
Eng
7 spr

4
Eng
8 fall

5
Eng
8 spr

Figure 5.8.
Ambient-level growth curve model in which overall (average) resource levels predict the
slope of engagement. Gender coded such that 0 = male and 1 = female. Eng =
Engagement; spr = spring.
In all six ambient-level models, average levels of resources across middle school
positively and significantly predicted the intercept factor for engagement, after
controlling for gender. As with the launch models, effects were strongest for teacher
support (βTchI = 0.64, SE = .05, p <.001; β*TchI = .71, SE = .06, p <.001) and autonomy
support (βAutI = 0.65, SE = .05, p <.001; β*AutI = .70, SE = .05, p <.001). Effects were also
significant for relatedness (βRelI = 0.36, SE = .04, p <.001; β*RelI = .48, SE = .06, p
<.001), competence (βComI = 0.51, SE = .06, p <.001; β*ComI = .47, SE = .06, p <.001),
parent support (βParI = 0.34, SE = .06, p <.001; β*ParI = .44, SE = .06, p <.001), and peer
support (βFrnI = 0.31, SE = .06, p <.001; β*FrnI = .30, SE = .06, p <.001), see Table 5.15.
This indicates, for example, that having average teacher support levels across middle
school that were one point higher corresponded to having initial engagement levels that
were 0.65 higher after adjusting for gender, see Figure 5.9.

S-B χ2

(df)

AIC

BIC

RMSEA (90% CI)

SRMR CFI

TLI

R2 R2
Int. Slope

S-B Δχ2
(df = 2)

ΔR2 ΔR2
Int. Slope

Relatedness
Baseline Model
Ambient Model

212.44*** (21)
36.04* (19)

5694.52 5790.35
5508.21 5612.76

.12
.04

(.11 - .14)
.02 - .057)

.19
.095

.66
.97

.72
.98

.01 .002
.25 .03

181.08***

.23 .02

Competence
Baseline Model
Ambient Model

157.29*** (21)
40.36** (19)

5269.8 5365.64
5146.39 5250.94

.10
.04

(.09 - .12)
.02 - .06)

.16
.075

.74
.96

.79
.97

.01 .002
.23 .004

113.13**

.22 .002

Autonomy
Baseline Model
Ambient Model

326.15*** (21)
32.2*
(19)

5413.84 5509.68
5080.73 5185.28

.16
.03

(.14 - .17)
.01 - .05)

.22
.075

.52
.98

.61
.94

.01 .002
.51 .002

208.54***

.50 .001

Teacher Support
Baseline Model
Ambient Model

318.09*** (21)
33.29* (19)

5452.42 5548.25
5132.37 5236.91

.15
.03

(.14 - .17)
.01 - .05)

.23
.095

.53
.98

.62
.93

.01 .002
.52 .004

280.18***

.51 .002

Parent Support
Baseline Model
Ambient Model

117.99*** (21)
31.06† (19)

5643.55 5739.38
5013.44 5117.99

.09
.03

(.07 - .10)
.00 - .05)

.14
.06

.80
.97

.84
.98

.01 .002
.17 .07

56.25***

.19 .01
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Peer Support
Baseline Model 75.01*** (21) 5309.88 5405.71
.07 (.05 - .08)
.11
.89 .91
.01 .002
Ambient Model
36.01* (19) 5272.35 5376.9
.04 .02 - .057)
.07
.96 .97
.10 .005 38.08*** .09 .003
2
n = 576. S-B χ = Satorra-Bentler scaled chi square statistic, df = degrees of freedom; AIC = Akaike information criterion; BIC= Bayesian
information criterion (BIC); RMSEA = root mean squared error of approximation, CI = confidence interval; SRMR = standardized root mean
squared residual; CFI =comparative fit index; TLI = Tucker-Lewis index; S-B Δχ2 = Satorra-Bentler scaled chi square difference test, int. =
intercept. *** p <.001, ** p <.01, * p <.05, † p <.10, ns = not significant
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Table 5.14
Model fit information for ambient-level growth curve models in which average resource levels predict engagement slopes
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Table 5.15
Parameter estimates for ambient-level growth curve models in which average
resource levels predict engagement slopes
Model

Unstandardized
Parameter Estimate SE

Relatedness: Regression Paths and Correlations
***
Avg. Relatedness Eng. Intercept: β Rel I = 0.36
Avg. Relatedness Eng. Slope:
β Rel S = .02†
β Gen I = 0.15*
Gender  Eng. Intercept:
Gender  Eng. Slope:
β Gen S = 0.01ns
Competence: Regression Paths and Correlations
***
Avg. Competence Eng. Intercept: β Com I = 0.51
Avg. Competence Eng. Slope:
β Com S = -.01ns
β Gen I = 0.08ns
Gender  Eng. Intercept:
Gender  Eng. Slope:
β Gen S = 0.01ns
Autonomy: Regression Paths and Correlations
β Aut I = 0.65***
Avg. Autonomy Eng. Intercept:
Avg. Autonomy Eng. Slope:
β Aut S = -0.002ns
β Gen I = 0.08ns
Gender  Eng. Intercept:
Gender  Eng. Slope:
β Gen S = 0.01ns
Teacher Support: Regression Paths and Correlations
***
Avg. Teacher Sup. Eng. Intercept: β Tch I = 0.64
Avg. Teacher Sup. Eng. Slope:
β Tch S = -.003ns
β Gen I = 0.07ns
Gender  Eng. Intercept:
Gender  Eng. Slope:
β Gen S = 0.02ns
Parent Support: Regression Paths and Correlations
***
Avg. Parent Sup. Eng. Intercept: β Par I = 0.34
Avg. Parent Sup. Eng. Slope:
β Par S = -.0.02ns
β Gen I = 0.13*
Gender  Eng. Intercept:
Gender  Eng. Slope:
β Gen S = 0.02ns

.04
.01
.06
.02
.06
.02
.06
.01
.05
.02
.06
.02
.05
.02
.06
.02
.06
.02
.06
.02

Standardized
Parameter Estimate

SE

β*Rel I = .48***
β*Rel S = .15†
β*Gen I = .12*
β*Gen S = .05ns

.06
.08

β*Com I = .47***
β*Com S = -.03ns
β*Gen I = .07ns
β*Gen S = .06ns

.06
.08

β*Aut I = .70***
β*Aut S = -.01ns
β*Gen I = .07ns
β*Gen S = .04ns

.05
.08

β*Tch I = .71***
β*Tch S = -.02ns
β*Gen I = .06ns
β*Gen S = .06ns

.06
.09

β*Par I = .44***
β*Par S = -.11ns
β*Gen I = .11*
β*Gen S = .05ns

.06
.09

.05
.07

.05
.07

.05
.07

.05
.08

.05
.07

Peer Support: Regression Paths and Correlations
*
***
β Peer I = 0.31***
Avg. Peer Sup. Eng. Intercept:
.06 β Peer I = .30
.06
*
Avg. Peer Sup. Eng. Slope:
β Peer S = -.01ns
.02 β Peer S = -.05ns
.08
*
*
*
β Gen I = 0.14
Gender  Eng. Intercept:
.07 β Gen I = .11
.05
Gender  Eng. Slope:
β Gen S = 0.01ns
.02 β*Gen S = .04ns
.07
n = 576. Eng. = Engagement. Avg. = average. Sup. = Support. SE = standard error.  implies
that one variable predicts another. *** p <.001, ** p <.01, * p <.05, † p <.10, ns = not significant.
Asterisk (*) next to a Greek letter indicates standardized estimate, i.e β = unstandardized slope
and β* = standardized estimate; estimates standardized on x and y variables. Gender coded
such that 0 = male and 1 = female.
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There were, again, no models in which resource levels significantly predicted the
slope of engagement, controlling for gender, see Table 5.15. There was a positive
marginally significant effect for relatedness (βRelS = .02, SE = .01, p < .10; β*RelS = .15,
SE = .08, p <.10), indicating that having average relatedness levels that were one point
higher across middle school corresponded to a rate of change in engagement that was .02
more positive (i.e. gaining .02 more in engagement or dropping by .02 less at each time
point), see Figure 5.9. The change in R squared for slope was .02, indicating that average
relatedness accounted for about two percent of the variance in the engagement slope. This
effect, however, was no longer marginally significant (i.e. became non-significant) after
removing outliers. With that in consideration, and because the effect was only marginally
significant in the full sample, these findings are interpreted as showing no clear evidence
that ambient levels of resources predicted engagement trajectories.
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Engagement Intercepts (and Slopes, when Indicated)
Based on Resource Levels

Figure 5.9. Average engagement intercepts for male and female students based on average
resource levels. Bars show average, low (one standard deviation below average), and high
(plus one standard deviation) mean resource levels across middle school. (Un-centered
levels shown here to ease interpretation; resources were centered in analyses.) Arrows
show average intercepts and slopes for students with the corresponding level of the
resource mean. Eng. = Engagement, Rel. = relatedness, Com. = competence, Aut. =
autonomy, Tch. = teacher support, Par. = parent support, Peer = peer support.
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Changes in resources: “change-to-change” models. Next, to test whether
changes in resources explained changes in engagement trajectories, a growth curve model
was analyzed for each resource to capture changes in resource levels across middle
school, and then a parallel-process growth model was conducted for each resource in
which the resource trajectory was examined in parallel with the trajectory of engagement.
As was the case with the launch and ambient-level models, these parallel-process growth
curves used the engagement growth curve specification presented in research question 1a
(in which gender was a time-invariant covariate predicting the intercept and slope
engagement) to model the trajectory of engagement. The hypothesized parallel process
model was specified as illustrated in Figure 5.10, with the following associations
modeled among the growth factors: The intercept and slope factors for engagement were
allowed to covary, as were the intercept and slope factors for each resource, and the
intercept factor for engagement was allowed to covary with the intercept term for the
resource; these covariations are represented by curved double-headed arrows between
corresponding ovals in Figure 5.10. Finally, the slope factor for engagement was
regressed on the intercept and slope factors for the resource (in addition to being
regressed on gender), as represented by the single-headed arrows pointing toward the
slope of engagement in Figure 5.10. These regression paths tested the hypothesis of
whether changes in resources predicted changes in engagement, controlling for initial
resource levels and gender. The resource intercept was included as a predictor in addition
to the slope in order to account for possible ceiling effects (Skinner et al, 1998, p. 201):
Students who maintained the highest resource levels had no room to gain in resources
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over time, and yet these students might be expected to show relatively positive (or at least
no more negative) trajectories of engagement over time.
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7 fall
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Figure 5.10. Hypothesized change-to-change parallel process model in which the
resource slopes predict the slope of engagement, controlling for resource intercept.
Gender coded such that 0 = male and 1 = female. Ambient-level model in which overall
(average) resource levels predict the slope of engagement. Eng = Engagement; Rel =
Relatedness; spr = spring.
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Univariate growth curve models. First, to model the trajectory of each resource,
the same steps used to model the trajectory of engagement in question 1a were repeated
here for each resource. After examining a subsample of students’ observed resource
trajectories, nested models were compared to determine the best shape to represent
change over time for each resource. Models with intercept and linear slope factors fit
significantly better than models with only an intercept factor for all resources except peer
support, for which the addition of the linear slope term resulted in an improvement in
model fit that was not significant (χ2(3) = 4.72, ns)45. The addition of cubic or quadratic
slope factors resulted in a significant improvement in model fit for all resources except
parent and peer support46, but the quadratic and cubic terms themselves were either only
marginally significant (cubic term for autonomy) or not significant (all other quadratic
and cubic terms), and standardized effects were relatively small (α* = roughly .10 - .15).
The decision was made to use a linear slope term to model growth over time for all
resources. For peer support, this decision was made for several reasons: testing the linear
slope term of resources was the primary goal of these analyses; the addition of that term
did not actually worsen model fit; and preliminary plots suggested that whereas a small
45

This echoed findings of the examination of individual plots in which observed peer support

trajectories tended to be characterized by ups and downs that did not follow any standard shape.
46

Because of the large amount of MAR peer support data (see Methods), the convergence limit in

peer support growth curve models was lowered to .03 and maximum iterations raised to 10,000. Perhaps,
in part, because of this missing data, attempts to add cubic or quadratic growth terms to the peer support
growth curve model caused problems in estimation. A latent-basis slope model (in which factor loadings
are freely estimated) did not converge even with convergence limit of .001 and 100,000 iterations.
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number of students had trajectories characterized by a linear shape, there was no
alternative standard shape (e.g. quadratic, cubic, exponential) that better characterized the
trajectories.
Allowing adjacent measurement error variances to covary resulted in significantly
better model fit for all resources except parent and peer support, suggesting that error
variances for relatedness, competence, autonomy, and teacher support were not
independent. Investigation of Psi-matrix errors in the parallel process models for
competence and teacher support revealed that model functioning was improved by using
an alternative error correlation pattern in which the fall of sixth grade was corelated with
the fall of seventh, which was correlated with the fall of eighth; and likewise the
measurement error for the spring of each year was correlated with that for spring of the
following year. For competence, these fall-to-fall and spring-to-spring correlations
produced a model that showed better fit than when using the adjacent error correlation
pattern. For teacher support, the addition of within-year correlations in 7th and 8th grade
(i.e. fall to spring within each year) to the fall-to-fall / spring-to-spring correlations
resulted in similar overall fit (improved chi square value, poorer SRMR).47.

47

For parent support, even though correlating adjacent errors did not significantly improve model

fit, it improved SRMR values to the extent that SRMR was acceptable instead of poor (suggesting these
correlations helped account for residual variances), resulting in overall model fit that was acceptable to
good model. For peer support, correlating adjacent errors actually resulted in detriments in some fit indices,
but modification indices suggested the addition of two correlations (between the fall and spring of sixth
grade and fall and spring of eighth grade) that, when modeled, resulted in model fit that was acceptable to
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Because preliminary analyses showed mean-level gender differences for some
resources (see Appendix B), gender was tested as a possible time-invariant covariate in
all resource growth curve models. For all resources except competence, the addition of
gender as a predictor of the intercept and slope growth factors did not significantly
improve fit when compared to baseline models in which these paths were fixed to zero,
and the paths from gender to the intercept and slope were not significant. For
competence, there was a marginally-significant improvement in model fit, and the path
from gender to the intercept of competence was significant. Because gender did not
significantly predict the slope of competence, an alternative model was tested in which
gender only predicted the intercept factor of competence. This model fit significantly
better than its baseline model, see Table 5.16, and gender was included as a timeinvariant covariate predicting the intercept of competence in subsequent models including
competence.
The final univariate growth curve models for the six resources, then, were all
specified to have an intercept factor and linear slope factor, and used a variety of error
correlation patterns. Adjacent measurement error variances were correlated in the models
for relatedness and autonomy, as pictured in Figure 5.12. The model for competence
specified a fall-to-fall and spring-to-spring error correlation pattern, as described above,
and the model for teacher support specified fall-to-fall and spring-to-spring errors as well
as within-year correlations for seventh and eighth grade. Measurement errors were not

good. Results for alternative models for parent and peer support in which adjacent measurement errors
were not allowed to covary were not meaningfully different (other than model fit, see above.)
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allowed to correlate in the models for parent support and peer support. Gender was a
time-invariant covariate in the growth curve for competence and significantly predicted
initial levels of competence (βGenComI = 0.10, SE = .05, p < .05; β*GenComI = .09, SE = .04,
p < .05) suggesting that female students started middle school with levels of competence
that were on average 0.10 higher than those of male students.
Model fit was generally good, with some exceptions; fit information for all
models can be seen in Table 5.16. The instances showing of lack of fit were as follows: a
significant chi square test for autonomy, below-threshold CFI and TLI for peer support
(.93 and .92, respectively), and SRMR values that were acceptable for teacher support
and poor for parent support and peer support (SRMR = .097, .118, and .105,
respectively)49. Otherwise, the models showed good fit: RMSEA ranged from .02 to .05,
SRMR for other variables ranged from .05 to .07, CFI from .96 to.99, and TLI from .97
to 99.

49

An alternative correlation structure, such that adjacent error variances were correlated for

teacher support and parent support, and within-year error variances for 6th and 8th grade were correlated for
peer support, resulted in good SRMR values for all of these variables, but had estimation problems in the
parallel process models.
Additionally, examination of Mahalanobis’ Distance revealed outliers for all resources except
relatedness, and deleting outliers resulted in better model fit (including good, i.e. <.08, SRMR values for
parent support) but no meaningful changes in parameter estimates.

S-B χ2

(df)

AIC

BIC

Relatedness Growth Curve
Unconditional Model

RMSEA (90% CI)

SRMR

CFI

TLI

18.91†

(11)

4356.02

4425.71

.04

(.00 - .06)

.05

.98

.98

Competence Growth Curve
Unconditional Model
Gender Baseline Model
Gender Predicting Intercept

12.91ns
27.22†
22.72ns

(12)
(18)
(17)

3311.34
3311.34
3313.09

3263.72
3263.72
3262.3

.01
.03
.02

(.00 - .05)
(.00 - .05)
(.00 - .05)

.07
.07
.07

.997
.97
.98

.997
.98
.98

Autonomy Growth Curve
Unconditional Model

24.99**

(11)

3577.63

3647.3

.05

(.02 - .07)

.07

.96

.97

Teacher Support Growth Curve
Unconditional Model

18.15†

(10)

3692.99

3639.02

.04

(.00 - .07)

.097

.97

.98

Parent Support Growth Curve
Unconditional Model

19.71ns

(16)

4133.07

4098.15

.02

(.00 - .05)

.118

.99

.99

Peer Support Growth Curve
Unconditional Model

24.74†

(16)

3380.93

3346.01

.03

(.00 - .05)

.105

.93

.92
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Table 5.16
Model fit information for univariate resource growth curves.

Total n = 576; Relatedness n = 576; Competence n = 575; Autonomy n = 575; Teacher Support n = 574; Parent Support n = 570; Peer
Support n = 555. S-B χ2 = Satorra-Bentler scaled chi square statistic, df = degrees of freedom; AIC = Akaike information criterion; BIC=
Bayesian information criterion (BIC); RMSEA = root mean squared error of approximation, CI = confidence interval; SRMR =
standardized root mean squared residual; CFI =comparative fit index; TLI = Tucker-Lewis index; S-B Δχ2 = Satorra-Bentler scaled chi
square difference test, int. = intercept. *** p <.001, ** p <.01, * p <.05, † p <.10, ns = not significant
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The intercept factor was significant for all resources, indicating that initial levels
were above zero, and the slope factor was significant for all resources except for peer
support, indicating that there was significant linear change in resource levels over time,
see Table 5.17. Four of the resources showed a slight decline across middle school, see
Figure 5.11. On average, students’ levels of relatedness started slightly below a 4
(endorsing positive relatedness items as “mostly true”; αI = 3.77, SE = .04, p <. 001) and
dropped about 0.25 across middle school (αS = -.05, SE = .01, p <. 001; α*S= -.30, SE =
.01, p <. 001; -.05 multiplied by 5 subsequent time points = -.25). Levels of autonomy
started above the midpoint (αI = 3.31, SE = .03, p <. 001) and dropped about 0.40 to just
under the midpoint (αS = -.08, SE = .01, p <. 001; α*S= -.56, SE = .10, p <. 001). Levels
of teacher support started about 4 (αI = 4.01, SE = .04, p <. 001) and dropped by about
0.35 (αS = -.07, SE = .01, p <. 001; α*S= -.61, SE = .14, p <. 001). Levels of parent
support started above 4.5 (αI = 4.56, SE = .04, p <. 001) and dropped by about 0.35 (αS =
-.07, SE = .01, p <. 001; α*S= -.45, SE = .11, p <. 01), ending middle school with average
levels that were still above a 4.0.
In contrast, there was a slight positive linear slope for competence. Average levels
started around 4.25 (αI MALE = 4.20, αI FEMALE = 4.29, SE = .04, p <. 001) and rose about
.10 over the course of middle school (αS = .022, SE = .01, p <. 05; α*S= .21, SE = .09, p
<. 05). Finally, there was no significant linear change in average levels of peer support.
Students began middle school with average levels around 4.25 (αI = 4.27, SE = .04, p <.
001) and ended with similar levels (αS = -.01n, SE = .01, ns; α*S= -.09, SE = .11, ns).
There was significant residual variance in the intercept factors for all resources,
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and significant variance in slope factors for all resources except peer support, indicating
that there was significant interindividual variation in these factors. There was a
significant negative correlation between the intercept and slope factors for all resources
except competence, indicating that students who started with higher levels of these
resources tended to show steeper declines over time.

Table 5.17
Parameter estimates for univariate resource growth curves.
Parameter Estimates:

Unstandardized

Relatedness Growth Curve
Factor Means
Intercept:
αI = 3.77***, SE = .04
Slope:
αS = -.05***, SE = .01
Factor Variances and Covariances
Intercept:
ψII = .63***, SE = .10
Slope:
ψSS = .03**, SE = .009
IS Covariance/Correlation
ψIS = -.072**, SE = .024
Competence Growth Curve
Factor Means
Simple Intercept (Male)
αI MALE = 4.20***, SE = .04
Simple Intercept (Female)
αI FEMALE = 4.29***, SE = .04
Slope:
αS = .02*, SE = .01
Factor Variances and Covariances
Intercept:
ψII = .29***, SE = .04
Slope:
ψSS = .01**, SE = .004
IS Covariance/Correlation
ψIS = -.03*, SE = .01

Standardized

α*S= -.30***, SE = .01

ψ*IS = -.55***, SE = .09

α*S= .21*, SE = .09

ψ*IS = -.53***, SE = .10
continued next page.
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Autonomy Growth Curve
Factor Means
Intercept:
αI = 3.31***, SE = .03
Slope:
αS = -.078***, SE = .01
Factor Variances and Covariances
Intercept:
ψII = .32***, SE = .05
Slope:
ψSS = .02***, SE = .005
IS Covariance/Correlation
ψIS = -.031**, SE = .014
Teacher Support Growth Curve:
Factor Means
Intercept:
αI = 4.01***, SE = .04
Slope:
αS = -.07***, SE = .01
Factor Variances and Covariances
Intercept:
ψII = .33***, SE = .04
Slope:
ψSS = .02**, SE = .01
IS Covariance/Correlation
ψIS = -.03**, SE = .01
Parent Support Growth Curve:
Factor Means
Intercept:
αI = 4.56***, SE = .04
Slope:
αS = -.07***, SE = .01
Factor Variances and Covariances
Intercept:
ψII = .49***, SE = .08
Slope:
ψSS = .02**, SE = .01
IS Covariance/Correlation
ψIS = -.04†, SE = .02
Peer Support Growth Curve:
Factor Means
Intercept:
αI = 4.27***, SE = .04
Slope:
αS = -.01ns, SE = .01
Factor Variances and Covariances
Intercept:
ψII = .23***, SE = .05
Slope:
ψSS = .01†, SE = .01
IS Covariance/Correlation
ψIS = -.03ns, SE = .02

α*S= -.56***, SE = .10

ψ*IS = -.40***, SE = .11

α*S= -.61***, SE = .14

ψ*IS = -.42***, SE = .10

α*S= -.45**, SE = .11

ψ*IS = -.37**, SE = .13

α*S= -.09ns, SE = .11

ψ*IS = -.49**, SE = .16

Total n = 576; Relatedness n = 576; Competence n = 575; Autonomy n = 575; Teacher Support n
= 574; Parent Support n = 570; Peer Support n = 555. SE = standard error. IS Covariance/
Correlation = correlation/covariance between intercept and slope factors. Asterisk (*) next to a
Greek letter indicates standardized estimate, i.e β = unstandardized slope and β* = standardized
estimate; estimates standardized on x and y variables. Gender coded such that 0 = male and 1 =
female. *** p <.001, ** p <.01, * p <.05, † p <.10, ns = not significant.

Chapter 5. Results

200

Figure 5.11. Observed and estimated resource trajectories.
Scores could range from 1(low) to 5 (high). Total n = 576; Relatedness n = 576;
Competence n = 575; Autonomy n = 575; Teacher Support n = 574; Parent Support n
= 570; Peer Support n = 555.
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Parallel process models. Next, the parallel process growth models were
conducted, as previously described. The growth curve model for each resource was
analyzed in tandem with the growth curve model for engagement, with the slope factor
for engagement regressed on the intercept and slope factors for each resource, and the
intercept factors for the resource and engagement allowed to covary. Resource scores
were grand-mean centered at the initial time point (fall of sixth grade) to facilitate
interpretation of coefficients. Concurrent measurement errors were allowed to covary
(that is, measures of engagement and relatedness at the same time points were allowed to
covary) which helps account for possible shared sources of measurement error at
different time points (Grimm, Ram, & Estebrook, 2017)50. (These are represented by the
very large curved arrows in Figure 5.12.) The final parallel process models for
relatedness and autonomy were specified as shown in the upper panel of Figure 5.12.
Parent and peer support were specified as shown in the upper panel but without the
adjacent error correlations for the resource (upper set of small curved arrows). Teacher
support was specified as shown in the lower panel; competence was specified as shown
for teacher support except without the two within-year correlations (smallest upper
curved arrows) for teacher support and with the addition of a path from gender to the
intercept of competence.

50

Before adding these correlations, the slope of parent support was a significant and positive

predictor of the slope of engagement, and effects for other variables were significant at a lower alpha value
(e.g. effect for the slope of relatedness was significant at p <.001 instead of .044).
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Final change-to-change parallel process models in which the resource slope predicts the slope of
engagement, controlling for resource intercept. Gender coded such that 0 = male and 1 = female. Eng =
Engagement; Rel = Relatedness; Tch. = Teacher; Sup. = support; spr = spring. Concurrent correlations
depicted with lighter color in bottom panel to lessen visual clutter.
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The final models showed acceptable to good fit (RMSEA =.02 - .04; SRMR = .07
- .09; CFI = .94 - .97; TLI = .96 - .98) see Table 5.18. For all resources except peer
support and parent support, the final models fit significantly better than a baseline model
in which the path from the resource slope factor to the engagement slope factor was
constrained to zero. The change in R-squared for the remaining variables ranged from .25
(relatedness) to .54 (autonomy) for the remaining resources, indicating that these resource
trajectories explained roughly a quarter to a half of the variance in engagement slopes.
The resource slope factors for relatedness (βRelISEngS = 0.30*, SE = .15, p < .05;
β*RelSEngS = .69*, SE = .27, p < .05), competence (βComISEngS = 0.47*, SE = .21, p < .05;
β*ComSEngS = .51**, SE =.20, p < .01), autonomy (βAutISEngS = 0.40*, SE = .16, p < .05;
β*AutSEngS = .56***, SE = .12, p < .001), and teacher support (βTchISEngS = 0.54*, SE = .22, p
< .05; β*TchSEngS = .76***, SE = .19, p < .001), positively and significantly predicted the
engagement slope factor, after controlling for the resource intercept (and gender, which
was not a significant predictor, see Table 5.19) 51. Because resources were centered at the
first time point, this indicates that students with roughly average initial resource levels
who showed more-positive trajectories of these resources during middle school also
showed more-positive trajectories of engagement. For example, an increase of 1.00 in the
slope of teacher support (e.g. going from a -.50 slope to a +.50 slope) would correspond

51

Screening of Mahalanobis’ D values revealed outliers for all resources. Removing outliers

lowered the standard error of the standardized effect for parent support so it was significant (β* = .37, SE =
.18, p = .04); shifted the significance of the unstandardized slope effect for relatedness from p = .04 to p =
.05; and decreased the unstandardized slope effect for teacher support. Fit was improved such that all fit
indices indicated good fit, and other parameters showed no meaningful differences.
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to an increase of .54 in the slope of engagement (see Figure 5.13).
The slopes of parent and peer support did not significantly predict engagement
slopes. (At the same time, it is worth noting that there were significant or marginally
significant effects for parent support when omitting concurrent associations between
measurement errors and when removing outliers, see footnotes).

S-B χ2

(df)

AIC

BIC

RMSEA (90% CI)

SRMR

CFI

TLI

R2
Slope

S-B Δχ2
(df = 1)

ΔR2
Slope

Relatedness
Baseline Model
Change-to-Change

130.23*** (61)
124.58*** (60)

7458.54 7637.14
7454.92 7637.88

.04
.04

(.03 - .06)
(.03 - .05)

.09
.09

.94
.94

.95
.95

.13
.43

103.06***

.30

Competence
Baseline Model
Change-to-Change

115.92*** (61)
108.6*** (60)

6482.18 6660.78
6476.89 6659.85

.04
.04

(.03 - .05)
(.03 - .05)

.07
.07

.94
.95

.95
.96

.15
.40

8.05**

.25

Autonomy
Baseline Model
Change-to-Change

119.44*** (61)
102.85*** (60)

6501.94 6680.54
6485.12 6668.07

.04
.04

(.03 - .05)
(.02 - .05)

.09
.08

.95
.96

.96
.97

.08
.40

12.45***

.33

Teacher Support
Baseline Model
Change-to-Change

107.63*** (60)
93.56** (59)

6482.77 6665.73
6468.55 6655.86

.04
.03

(.03 - .05)
(.02 - .04)

.09
.09

.96
.97

.97
.98

.06
.62

12.38***

.54

Parent Support
Baseline Model
Change-to-Change

110.36*** (66)
107.94*** (65)

7396.65 7553.47
7395.41 7556.59

.03
.03

(.02 - .05)
(.02 - .05)

.09
.09

.95
.95

.96
.96

.14
.25

2.31ns

.24
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Peer Support
Baseline Model
100.41** (66) 6746.62 6903.44
.03 (.02 - .04)
.09
.94
.95
.02
Change-to-Change
99.75** (65) 6747.5 6908.68
.03 (.02 - .04) .095
.94
.95
.10
0.83ns
.09
2
n = 576. S-B χ = Satorra-Bentler scaled chi square statistic, df = degrees of freedom; AIC = Akaike information criterion; BIC= Bayesian
information criterion (BIC); RMSEA = root mean squared error of approximation, CI = confidence interval; SRMR = standardized root mean
squared residual; CFI =comparative fit index; TLI = Tucker-Lewis index; S-B Δχ2 = Satorra-Bentler scaled chi square difference test, ΔR2 Slope=
change in R2 for slope factor as compared to baseline model. *** p <.001, ** p <.01, * p <.05, † p <.10, ns = not significant
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Table 5.18
Model fit information for change-to-change model parallel process growth curves in which resources slopes predicted
engagement slopes, controlling for resource intercepts.
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Table 5.19
Parameter estimates for change-to-change model parallel process growth curves in which
resources slopes predicted engagement slopes, controlling for resource intercepts.
Parameter Estimates:

Unstandardized

Standardized

Relatedness Regression Paths and Correlations
Rel. Intercept  Eng. Slope
Rel. Slope  Eng. Slope:

βRelI EngS = 0.30ns, SE = .02
βRelS EngS = 0.30*, SE = .15

β*RelI EngS = .36ns, SE = .28
β*RelS EngS = .69*, SE = .27

Gender  Eng. Intercept:
Gender  Eng. Slope:

βGen EngI = 0.17**, SE = .06
βGen EngS =0.01ns, SE = .02

β*Gen EngI = .17**, SE = .06
β*Gen EngS = .07ns, SE = .16

Rel. Intercept with Eng. Intercept

ψRelI EngI = 0.20***, SE = .03

ψ*RelI EngI = .57***, SE = .08

Competence Regression Paths and Correlations
Com. Intercept  Eng. Slope
Com. Slope  Eng. Slope:

βComI EngS = -0.03ns, SE = .03
βComS EngS = .47*, SE = .21

β*ComI EngS = -.19ns, SE = .15
β*ComS EngS = .51**, SE =.20

Gender  Com. Intercept:

βGen EngI = 0.09*, SE = .05

β*Gen EngI = .09*, SE = .05

Gender  Eng. Intercept:
Gender  Eng. Slope:

βGen EngI = 0.13*, SE = .02
βGen EngS = 0.02ns, SE = .02

β*Gen EngI = .13*, SE = .07
β*Gen EngS = .12ns, SE = .10

Com. Intercept with Eng. Intercept: ψComI EngI = 0.14***, SE = .02

ψ*ComI EngI = .54***, SE = .06

Autonomy Regression Paths and Correlations
Aut. Intercept  Eng. Slope
Aut. Slope  Eng. Slope:

βAutI EngS = -0.03ns, SE = .03
βAutS EngS = 0.40*, SE = .16

β*AutI EngS = -.19ns, SE = .15
β*AutS EngS = .56***, SE = .12

Gender  Eng. Intercept:
Gender  Eng. Slope:

βGen EngI = 0.10†, SE = .05
βGen EngS = 0.002ns, SE = .02

β*Gen EngI = .09†, SE = .05
β*Gen EngS = .01ns, SE = .09

Aut. Intercept with Eng. Intercept:

ψAutI EngI = .23***, SE = .02

ψ*AutI EngI = .83***, SE = .06

Teacher Support Regression Paths and Correlations
Tch. Intercept  Eng. Slope
Tch. Slope  Eng. Slope:

βTchI EngS = -0.02ns, SE = .02
βTchS EngS = 0.54*, SE = .22

β*TchI EngS = -.10ns, SE = .14
β*TchS EngS = .76***, SE = .19

Gender  Eng. Intercept:
Gender  Eng. Slope:

βGen EngI = 0.08ns, SE = .05
βGen EngS = 0.01ns, SE = .02

β*Gen EngI = .08ns, SE = .05
β*Gen EngS = .05ns, SE = .10

Tch. Intercept with Eng. Intercept:

ψTchI EngI = 0.22***, SE = .03

ψ*TchI EngI = .79***, SE = .05
(Continued next page)

Chapter 5. Results

207

Parent Support Regression Paths and Correlations
Par. Intercept  Eng. Slope
Par. Slope  Eng. Slope:

βParI EngS = -0.04†, SE = .02
βParS EngS = 0.17ns, SE = .11

β*ParI EngS = -.30*, SE = .15
β*ParS EngS = .30ns, SE = .18

Gender  Eng. Intercept:
Gender  Eng. Slope:

βGen EngI = 0.14*, SE = .06
βGen EngS = 0.01ns, SE = .02

β*Gen EngI = .13*, SE = .06
β*Gen EngS = .07ns, SE = .11

Par. Intercept with Eng. Intercept:

ψParI EngI = 0.18***, SE = .03

ψ*ParIEngI = .50***, SE = .07

Peer Support Regression Paths and Correlations
Peer Intercept  Eng. Slope
Peer Slope  Eng. Slope:

βPeerI EngS = -0.01ns, SE = .04
βPeerS EngS = 0.17ns, SE = .19

β*PeerI EngS = -.05ns, SE = .26
β*PeerS EngS = .29ns, SE = .30

Gender  Eng. Intercept:
Gender  Eng. Slope:

βGen EngI = 0.14*, SE = .07
βGen EngS = 0.01ns, SE = .02

β*Gen EngI = .14*, SE = .06
β*Gen EngS = .06ns, SE = .13

Peer Intercept with Eng. Intercept:

ψPeerI EngI = 0.09***, SE = .02

ψ*PeerI EngI = .40***, SE = .20

n = 576. Eng. = Engagement, Rel. = Relatedness, Com. = Competence, Aut. = Autonomy, Tch. =
Teacher Support, Par. = Parent Support, Peer = Peer Support. SE = standard error.  implies that one
variable predicts another.
*** p <.001, ** p <.01, * p <.05, † p <.10, ns = not significant.
Asterisk (*) next to a Greek letter indicates standardized estimate, i.e β = unstandardized slope and β*
= standardized estimate; estimates standardized on x and y variables. Gender coded such that 0 = male
and 1 = female.
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Engagement Slopes Based on Resource Slopes

Figure 5.13. Engagement slopes based on resource slopes. Left panel arrows show
average, low (one standard deviation below average), and high (one standard deviation
above average) resource slopes, pictured starting at the average resource intercept (uncentered levels shown). Right panel arrows show engagement slopes predicted by
different resource slopes. Eng. = Engagement, Rel. = relatedness, Com. = competence,
Aut. = autonomy, Tch. = teacher support, Par. = parent support, Peer = peer support.

Chapter 5. Results

209

Summary of research question 1c1. The purpose of this research question was to
explore the different possible longitudinal processes through which resources might
support engagement trajectories. The hypothesis for this question was exploratory,
considering whether the biggest impacts on changes in engagement over the course of
middle school might be seen in launch models (examining the effect of initial resource
levels), ambient-level models (which examined the effect of overall, i.e., average,
resource levels), or change-to-change models (examining the effect of changes in
resources, i.e. resource trajectories). The change-to-change models were the only models
to show significant effects on engagement slopes, suggesting that it is changes in
resources over time rather than initial levels or overall levels that may have the strongest
influence on engagement trajectories during middle school. Specifically, students who
showed more-positive changes (higher slopes) in levels of relatedness, competence,
autonomy, and teacher support across middle school also showed smaller declines in
engagement over time.
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RQ 1c.2. Do students who have high engagement and achievement by the end
of eighth grade differ in their initial resource levels, overall resource levels, or
trajectories of resources from those who do not? (Absolute levels)
This question complements the findings of the resource growth curves questions
and incorporates the absolute levels questions, investigating whether the six personal and
interpersonal resources (relatedness, competence, autonomy, teacher support, parent
support, and peer support) might play a role in whether students reach the end of eighth
grade with sufficiently high absolute levels of both engagement and achievement.
Specifically, three sets of analyses of variance were conducted to test launch, ambient,
and change-to-change models, respectively. In each case, the between-subjects
independent variable (IV) was students’ status in terms of having high absolute levels of
engagement and grades in the spring of eighth grade, with two levels (high absolute
levels of engagement and achievement vs. lower levels). The dependent variables (DVs)
were the six resources in terms of initial levels (launch model), overall levels (ambient
model), and trajectories (change-to-change model). Gender (with male coded as 0 and
female coded as 1) was included as a covariate in all models.
Initial resource levels: “launch” models. The launch model examined the
relationship between the six resources (relatedness, competence, autonomy, teacher
support, parent support, and friend support) in the fall of sixth grade and engagement and
achievement in the spring of eighth grade. Preliminary analyses showed that the
correlations between resources in the fall of sixth grade and engagement and GPA in the
spring of eighth grade were mostly weak (see Table 5.8), suggesting weak effects might
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be likely. The strongest associations were for teacher support (r =.35 for engagement, .31
for GPA), and the weakest correlations were for parent support (r = .10 for engagement,
not significant for GPA), suggesting that those resources might have stronger and weaker
effects, respectively, in this question.
For the primary analysis of the launch model, a one-way multivariate analysis of
covariance (MANCOVA) was used to test whether the group of students with high
absolute levels of engagement and achievement in eighth grade differed from the group
with lower levels of either in terms of their initial mean levels of the six resources (i.e.
relatedness, competence, autonomy, teacher support, parent support, and peer support in
the fall of sixth grade), after adjusting for the effect of gender. There was a significant
effect of group on the combined DV, Pillai’s trace = .06, F(6,568) = 6.32, p < .001, partial
η² = .06, after controlling for the significant effect of gender on the combined DV, Pillai's
Trace = .04, F(6,568) = 3.66, p = .001, partial η² = .04. Follow-up ANCOVAs showed
that students with high absolute levels of engagement and grades showed significantly
higher levels of relatedness, competence, autonomy, teacher support, and friend support
than did students with lower levels, after adjusting for the effect of gender, see Table 5.20
and Figure 5.14. All of these effects were small in size, ranging from partial η² = .04 for
teacher support to partial eta squared = .02 for competence, autonomy, and peer support.
Groups did not differ in their levels of parent support.
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Table 5.20
Results from follow-up ANCOVAs testing whether initial resource levels differed
based on whether students had high absolute levels of engagement (eng.) and
achievement (ach.), after adjusting for gender.
Mean resource levels, adjusted for gender
High absolute levels
Lower levels
Resource
of
eng.
and
ach.
of
eng. or ach.
(at fall of 6th grade)
Standard
Standard
F(1,573) partial η²
Mean
Mean
Error
Error
Relatedness
20.01***
.03
4.32
.12
3.75
.04
Competence
9.91**
.02
4.43
.08
4.16
.02
Autonomy
.02
3.62
.08
3.31
.03
12.42***
Teacher Support
21.69***
.04
4.37
.09
3.93
.03
Parent Support
0.32ns
.001
4.57
.10
4.51
.03
Peer Support
11.74**
.02
4.52
.09
4.18
.03
n = 576. *** indicates significant at p < .001; ** indicates p < .01; ns indicates not significant.
ANCOVA results

Figure 5.14. Initial resource levels for students with high absolute levels of
engagement and achievement at the end of eighth grade versus students with lower
levels.
a
Mean levels adjusted for gender at a value of .52, with gender coded as male = 0
and female = 1. Error bars show standard errors of adjusted means. Scores could
range from 1 to 5.
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Overall resource levels: “ambient level” models. The ambient level model
examined the relationship between engagement and achievement in the spring of eighth
grade and the six resources (relatedness, competence, autonomy, teacher support, parent
support, and peer support) at all time points. Preliminary analyses showed that the
correlations of engagement and GPA in the spring of eighth grade with the resources at all
time points were mostly weak, suggesting that effects for this question might also be
weak. Associations were strongest for teacher support (average r = .43 with engagement
and .30 with GPA), followed by relatedness, competence, and autonomy (see Table 5.8).
Associations were weaker for friend support and weaker still for parent support (average
r = .23 with engagement and .08 with GPA; correlations of parent support with GPA often
failed to reach significance). This pattern suggests that effects for this question might be
stronger for teacher support and weaker for friend support and parent support.
For the primary analysis of the ambient level model, a one-way MANCOVA
tested whether the group of students with high absolute levels of engagement and
achievement in eighth grade showed higher average levels (across all time points) of the
six resources than did the group of students with lower levels of engagement or
achievement, after adjusting for the effect of gender.
There was significant effect of group on the combined DV, Pillai’s trace = .11,
F(6,568) = 12.10, p < .001, partial η² = .11, after controlling for the significant effect of
gender on the combined DVs, Pillai's Trace = .02, F(6,568) = 2.40, p = .03, partial η² =
.02. Follow-up ANCOVAs showed that students with high absolute levels of engagement
and achievement had significantly higher overall higher levels of relatedness,
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competence, autonomy, teacher support, and friend support, after adjusting for the effect
of gender, see Table 5.21 and Figure 5.15. The effect for parent support, however, was
only marginally significant. Effects were medium in size for teacher support, relatedness,
and autonomy (partial η² = .09, 07, and 06, respectively), small for competence and
friend support, and very small (partial η² = .005) for parent support.
Table 5.21
Results from follow-up ANCOVAs testing whether overall resource levels differed
based on whether students had high absolute levels of engagement (eng.) and
achievement (ach.), after adjusting for gender.
Mean resource levels, adjusted for gender
High absolute levels
Lower levels
of eng. and ach.
of eng. or ach.
partial
Standard
Standard
F(1,573)
Mean
Mean
η²
Error
Error
Relatedness
39.92***
.07
4.18
.09
3.60
.03
Competence
20.41***
.03
4.51
.06
4.24
.02
***
Autonomy
38.49
.06
3.51
.07
3.06
.02
Teacher Support
54.30***
.09
4.30
.07
3.74
.02
Parent Support
2.74†
.005
4.49
.09
4.34
.03
Peer Support
13.09***
.02
4.41
.06
4.19
.02
***
n = 576. indicates significant at p <.001; † indicates p <.10.
Resource
(average of all
time points)

ANCOVA results
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Adjusted Mean levels a

5

High Engagement
and Achievement

4

3

Lower
Engagement
or Achievement

2

1
Relatedness Competence Autonomy

Teacher
Support

Parent
Support

Peer Support

Ambient Resource Levels (Average of All Time Points)

Figure 5.15. Average resource levels for students with high absolute levels of
engagement and achievement at the end of eighth grade versus students with lower
levels.
a
Mean levels adjusted for gender at a value of .52, with gender coded as male = 0 and
female = 1. Error bars show standard errors of adjusted means. Scores could range
from 1 to 5.
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Resource trajectories: “change-to-change” models. The change-to-change
model examined the relationships between engagement and achievement at the end of
eighth grade and the six resources at all time points. As described in the preceding
ambient level model, preliminary analyses showed that these associations were stronger
for teacher support and weaker for friend support and parent support (see Table 5.8). This
suggests that effects in this question might follow a similar pattern.
A 2 x 6 mixed between- and within-subjects factorial MANCOVA was used to
test whether students with high absolute levels of engagement and achievement in eighth
grade differed from students with lower levels in terms of how levels of the six resources
changed over the course of middle school, after controlling for the effect of gender. The
between-subjects factor was group (high absolute levels of engagement and achievement
vs. lower levels), and the within-subjects factor was time (the six time points from sixth
to eighth grade). Polynomial contrasts were planned to follow up main effects for time
and the time by group interaction. Of particular interest were the linear contrast effects
for the time by group interaction, and whether they might show that students with high
absolute levels of engagement and achievement had less-steep declines in mean resource
levels over the course of middle school when compared to students with lower levels. For
this and all repeated measures ANOVAs, multivariate F-values were used because the
multivariate approach to repeated measures can be more powerful with larger sample
sizes and is not subject to the assumption of sphericity (Algina & Kesselman, 1997).
Tests for the assumption of homogeneity of regression slopes revealed a very
small (partial η2 = .005) marginally significant univariate effect for the interaction
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between group and gender on levels of friend support. There were, however, very few
male students (16) in the group with high absolute levels, and modifying the design to
examine this interaction explicitly would require interpolating based on that small
number of students. To avoid this, and because sensitivity analyses suggested that
conclusions drawn about the effects for friend support in this question did not differ
markedly based on gender, the decision was made to proceed with the planned
MANCOVA.
The omnibus MANCOVA revealed a significant main effect of group when
averaging across time points, Pillai’s Trace = .11, F(6,568) = 12.10, p <.001, partial η2
=.11, after controlling for the significant effect of gender, Pillai’s Trace = .02, F(6,568) =
2.40, p = .03, partial η2 =.02. This main effect was testing the same question as the
ambient level model (i.e. whether there were group differences in resource levels when
averaged across all time points), and results from follow-up univariate ANCOVAs were
redundant with those from that model (see Table 5.21).
The omnibus test also showed a significant main effect for time, Pillai’s Trace =
.26, F(30,544) = 6.40, p <.001, partial η2 =.26. Planned polynomial contrasts revealed
significant linear effects for all six resources (see Table 5.22): When averaging across
groups (i.e. students with high absolute levels of engagement and grades and those with
lower levels) there was a mean decrease in levels of relatedness, autonomy, teacher
support, parent support, and friend support over the course of middle school, and a mean
increase in levels of competence over the course of middle school (see Figure 5.16).
There were also significant quadratic effects for autonomy, parent support, and friend
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support, indicating that mean levels not only declined linearly over time but were also
characterized to some extent by a “u” or inverse “u” shape over time. Specifically, for
parent support and friend support, the path from sixth to eighth grade bowed upward in
the middle (i.e. inverse “u” shaped) and the path for autonomy bowed downward in the
middle (i.e. “u” shaped). Because linear effects were of the most interest in this question
and higher-order effects were not hypothesized, higher-order polynomial effects were not
interpreted.
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Table 5.22
Results from follow-up ANCOVAs and polynomial contrasts testing whether resource
levels at all time points differed based on time and the interactiona between time and
group (high absolute levels of engagement and achievement in eighth grade vs. lower
levels).
Follow up test
Selected follow-up test results
Effect
Resource
Linear
Quadratic
Polynomial contrasts:
Selected within-subjects contrastsb
F(1,574) partial η²
F(1,574)
partial η²
Time (six time points across middle school), averaged across groups
Relatedness
14.88***
.03
0.29ns
.001
**
Competence
9.92
.02
1.06ns
.002
Autonomy
21.52***
.04
7.10**
.01
Teacher Support
19.94***
.03
2.27ns
.004
Parent Support
14.64***
.02
6.07*
.01
**
*
Peer Support
8.03
.01
6.20
.01
Time by group interaction
Relatedness
Competence
Autonomy
Teacher Support
Parent Support
Peer Support
Simple effects for time by group
interaction: examining time effect
separately in each group.
Autonomy
Teacher Support
Parent Support

0.01ns
1.97ns
13.41***
4.90*
3.22†
0.93ns

<.001
.003
.02
.01
.01
.002

Linear contrast for
students with
high absolute levelsc
F(1,48)
partial η²
0.23ns
.005
2.05ns
.04
1.87ns
.04

0.21ns
1.32ns
1.00ns
0.16ns
0.00ns
0.75ns

<.001
.002
.002
<.001
<.001
.001

Linear contrast for
students with lower
levels
F(1,526)
partial η²
205.09***
.28
127.37***
.19
89.60***
.15

n = 576. *** indicates significant at p <.001; ** p < .01; * p < .05; † p <.10; ns not
significant. a Results for the main effect of group are omitted from this table because
they are redundant with those in Table 5.11.
b
Higher order effects were also calculated but are not interpreted here.
c
I.e., high absolute levels of engagement and achievement at the end of eighth grade.

Chapter 5. Results
Figure 5.16. Resource levels for students with high absolute levels of engagement and achievement levels at the end of eighth
grade versus students with lower levels.
a
Mean levels adjusted for gender at a value of .52, with gender coded as male = 0 and female = 1. Error bars show standard
errors of adjusted means. Scores could range from 1 to 5.
Abbreviations: 6 = 6th grade, 7 = 7th grade, 8 = 8th grade; F = fall, S = spring.
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The omnibus test for the group by time interaction term was not significant,
Pillai’s Trace = .07, F(30,545) = .1.34, p =.11, partial η2 =.07. Planned polynomial
contrasts did, however, reveal significant linear effects for the group by time interaction
term for autonomy and teacher support as well as a marginally significant effect for
parent support, see Table 5.22. As such, the significant linear time effects for these
resources may be qualified by the interaction of time and group.
Separate polynomial contrasts conducted for each group showed that, for the
group of students with lower levels of engagement or achievement, there was indeed a
significant linear decline in levels of autonomy, teacher support, and parent support over
time, see Table 5.22. For the group of students with high absolute levels of engagement
and achievement in eighth grade, however, there was no significant linear change in these
resources over time. That is, students with high absolute levels of engagement and
achievement appeared to differ from students with lower levels in that, on average, they
maintained (instead of losing) mean levels of autonomy, teacher support, and parent
support as they progressed across middle school. However, because the omnibus test of
this interaction term was not significant, these findings must be considered exploratory.
Summary of research question 1c2. The hypothesis for this research question
was that students with high absolute levels of engagement and achievement at the end of
eighth grade would have significantly higher levels of all six resources (relatedness,
competence, autonomy, teacher support, parent support, and peer support) when
compared to students with lower levels of engagement or achievement, and the extent to
which these differences would be found in launch, ambient-level, or change-to change
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models was left as an exploratory question. The hypothesis was partially supported.
Students who reached the end of eighth grade with high absolute levels of engagement
and achievement had significantly higher levels of five of the six resources: relatedness,
competence, autonomy, teacher support, and peer support (but not parent support). These
effects were found in the launch model, meaning students who reached the end of eighth
grade with high absolute levels of engagement and achievement had higher resource
levels in the fall of sixth grade, and the ambient-level model, meaning that these students
had higher overall (average) resource levels across middle school. In the change-tochange model, however, although significant univariate effects suggested that students
with high absolute levels of engagement and grades might also show less of a decline in
some resource levels (especially autonomy) over time, there was no significant
multivariate effect to support these univariate effects.
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Research Question 2. What are key windows of motivational losses, gains, and/or
stability in engagement during middle school? (Absolute levels)
Building on prior research that suggests that the typical gradual declines in
engagement may be punctuated by windows of time during which there are more marked
drops, stability, and/or even gains in engagement, the second research question sought to
identify whether such windows existed in this sample and, if they did, when during
middle school they occurred. To specify, the windows of time in question were the
intervals from each adjacent time point to the next; going forward, these intervals are
referred to as “time windows” for the sake of brevity. Because there were six time points
(fall and spring of sixth, seventh, and eighth grade, respectively), there were five “time
windows”: the first was from fall to spring of sixth grade (i.e., during sixth grade), the
next was from the spring of sixth grade to the fall of seventh grade (i.e. over the summer
between sixth and seventh grade), and so on (see Table 5.23). This research question first
examined the time windows in terms of changes in mean levels of engagement over time,
then examined changes in terms of absolute levels of engagement and achievement, and
finally examined the possible role of the six motivational resources in these changes.
RQ 2a. Development. Are there any time windows during middle school when
students’ engagement shows more marked normative changes?
This sub-question examined the normative pattern of changes in mean levels of
engagement at each time window, first testing whether, on average, there were significant
declines in engagement levels during each time window (versus whether there were any
windows characterized instead by stability or even gains), and then testing whether there
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were any time windows that showed more-marked changes (i.e. significantly greater or
lesser declines) when compared to the others. Two repeated measures ANOVAs were
used to identify time windows characterized by motivational losses, comparative
motivational stability, or, possibly, motivational recovery (gains).
First, a one-way repeated-measures ANOVA was used to compare the mean levels
of engagement at the six time points. The omnibus test showed a significant main effect
for time, Pillai’s Trace = .25, F(5,570) = 38.83, p <.001, partial η2 =.09, indicating that
there were significant differences in levels of engagement over time. Planned nonorthogonal repeated contrasts were used to test whether there was a significant difference
in levels of engagement from each time point to the next (i.e. during each time window).
These contrasts revealed that there were significant declines in levels of engagement
during four of the five possible time windows, but that there was no significant change in
levels in the window spanning the summer between spring of seventh and fall of eighth
grade (see Figure 5.10 and Table 5.23; see Table 5.1 for standard deviations). Among the
four time windows in which there were significant declines, there seemed to be a pattern
of somewhat larger drops at each successive time window, ranging in size from a very
small drop in the window during sixth grade (partial η² < .01) to a medium-sized drop
(partial η² = .07) in the window during eighth grade (see Table 5.23).
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Figure 5.17. Mean levels of engagement at each time point from fall of sixth grade to
spring of eighth grade.

Time Point:
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Table 5.23
Results of planned contrasts and follow-up post-hoc comparisons accompanying one-way repeated measures ANOVAs
comparing mean levels of engagement at the six time points and engagement difference scores at the five time
windows, respectively.
T1:
6F

T2:
T3:
T4:
T5:
T6:
6S
7F
7S
8F
8S
Time Window:
During 6th Grade
Summer between 6th & 7th
During 7th Grade
Summer between 7th & 8th During 8th Grade
Results of Planned Repeated Contrasts (comparing mean levels of engagement at each adjacent time point)
Contrast
6F vs. 6S
6S vs. 7F
7F vs. 7S
7S vs. 8F
8F vs. 8S
F(1,575)
4.48*
11.17**
25.72***
0.53ns
44.90***
Partial η²
.008
.02
.04
<.001
.07
Engagement Difference Scores (mean losses or gains in engagement during each time window)
& Significant Post-Hoc Test Results (pairwise comparisons of difference scores)
Difference
6F vs. 6S
6S vs. 7F
7F vs. 7S
7S vs. 8F
8F vs. 8S
a
b
bc
Mean
-.05
-.07
-.11
.01
-.15ac
(SD)
(.61)
(.52)
(.50)
(.55)
(.54)
Note. n = 576. point windows.
T = time point; 6 = 6th grade, 7 = 7th grade, 8 = 8th grade; F = fall, S = spring; SD = standard deviation.
***
indicates significant at p <.001; ** p < .01; * p < .05; ns not significant.
Difference scores with the same superscript indicate pairwise comparisons were significant at the respective adjusted alpha level determined
using Hochberg’s step-up method to adjust for multiple comparisons: a p < .0063; b p < .0055; c p < .005.
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Next, engagement difference scores were computed for each of the five time
windows (see Table 5.19). For example, for the time window during sixth grade, students’
engagement scores in the fall were subtracted from their engagement scores in the spring,
so that the resulting difference scores represented how much engagement students lost (if
a negative number) or gained (if a positive number) during that time window. Then, a
second one-way repeated measures ANOVA was conducted to compare the mean
differences in levels of engagement during the five time point windows. The omnibus test
was significant, Pillai’s Trace = .33, F(4,572) = 4.81, p = .001, partial η2 =.03, indicating
that average engagement difference scores in some time windows differed from others;
this was a small effect, accounting for 3% of the variance in engagement difference
scores.
Follow-up post hoc tests, conducted using Hochberg’s step-up method to adjust
for multiple comparisons, revealed that three comparisons were significant (see Table
5.23): The average difference in levels of engagement in the window between seventh
and eighth grade (M = 0.01) was smaller than that in the window during seventh grade (M
= -0.11) as well as the window during eighth grade (M = -0.15), marking the window
between seventh and eighth grade as a window of motivational stability, in which there
were comparatively smaller declines. The average difference in engagement during
eighth grade, in turn, was also larger than that in the window during sixth grade (M = 0.05), marking the window during eighth grade as a window of greater motivational
declines.
Accordingly, the hypothesis that there would be windows marked by steeper
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and/or less-steep declines was supported in that there was a steeper decline in the window
during eighth grade and a less-steep decline between seventh and eighth grade. The
hypothesis that there would be a steeper decline during sixth grade was not supported;
instead, the decline during sixth grade was comparatively small, and, other than the
window of stability between seventh and eighth grade, declines seemed to increase
somewhat as time progressed.
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RQ 2a.1. How many students undergo shifts in their engagement levels
(versus staying stably high, or stably lower) during each time window?
Broadly speaking, this research question explores stability and change in
engagement from the beginning to the end of each time window by examining whether
students maintain, achieve, or lose high absolute levels of engagement during these
windows (as detailed below). Some preliminary information about stability and change in
engagement during these time windows can be found in the zero-order correlational
stabilities in engagement between adjacent time points (reported in the within-construct
correlations for engagement in Table 5.4). Although correlational stability is independent
from mean level changes, in this sample, absolute level status and correlational stabilities
showed the same general patterns in that more students seemed to change status (achieve
or lose high absolute levels) in windows with lower correlational stabilities, and more
students maintained the same status (high or lower levels) in windows with higher
correlational stabilities. Preliminary analyses showed that the highest relative stability in
engagement levels was found between fall and spring of seventh grade (i.e. during
seventh grade, r = .71); the next-highest stabilities were between spring of sixth and fall
of seventh and spring of seventh and fall of eighth grades (i.e. the summers between the
grades, rs = .69); and the lowest relative stability was between fall and spring of sixth
grade (i.e. during sixth grade, r = .55). this could suggest the possibility of somewhat
more students maintaining high or lower absolute levels during seventh grade and
somewhat more students achieving or losing high levels during sixth grade
Shifts and stability in absolute levels of engagement during the time windows.
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This research question examined stability and change during each time window with
regard to whether students had “high absolute levels” of engagement (reporting a 4 or 5
on a 5-point scale for all engagement items) and/or “lower levels” of engagement at the
two time points in that time window. There were four possible groups in each time
window, including students who had the same status at both time points in the time
window (maintaining either “stably high” absolute levels or “stably lower” levels of
engagement), and students who underwent changes in status from one time point to the
next (either “shifting down” from high to lower levels or “shifting up” from lower levels
to high absolute levels of engagement). For example, when considering the time window
during sixth grade, students who had “high absolute levels” in the fall and also had high
absolute levels in the spring had “stably high” absolute levels of engagement during that
window, and those who had lower levels at both time points had “stably lower” levels of
engagement. Students who had high absolute levels in the fall and lower levels in the
spring “shifted down,” and students who had lower levels in the fall and high absolute
levels of engagement in the spring “shifted up.”
These four status groups for each time window are represented by the four arrows
that span each time window in Figure 5.18 (whereas the vertical bars at each time point
represent the students who have high or lower absolute levels of engagement at that time
point). Numbers within each bar or arrow are the counts of students with that status. As
can be seen, there were fewer students with high absolute levels of engagement (and thus
more students with lower levels) at each successive time point throughout middle school
(which aligns with the significant drops in mean levels of engagement seen during most
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time windows).

Figure 5.18. Counts of students whose absolute levels of engagement were high versus
lower at each time point and stably high, stably lower, shifting up, or shifting down in
each time window. High absolute levels = dark grey bars, lower levels = light grey
bars; stably high = upper horizontal arrows, stably lower = lower horizontal arrows,
shifting down = downward-facing diagonal arrows, shifting up = upward-facing
diagonal arrows. Axis shows percentage of students with high absolute levels at each
time point out of total number of students. Total n = 576. 6th = 6th grade, 7th = 7th grade,
8th = 8th grade, F = fall, S = spring.
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Comparing time windows. The primary analyses for this question compared the
frequency of students with each type of status (stably high, stably lower, shifting up,
shifting down) at each time window, specifically examining whether some time windows
contained more students who “shifted” in status than did other windows. For each of
these four status groups, a Cochran’s Q test was conducted to determine whether the
proportions of students belonging to that group differed among the different time
windows. Next, a set of follow-up pairwise McNemar’s tests was conducted to test
whether proportions of students belonging to that group differed between the different
time windows. Results for all groups are reported in Table 5.24.
Consistent with the increase in numbers of students with lower absolute levels of
engagement at each successive time point, the number of students with “stably lower”
absolute levels engagement also increased at each successive time window. A Cochran’s
Q test showed that there were significant differences in proportions of students with
stably lower levels among the different time windows, see Table 5.24. McNemar’s tests
comparing all possible pairs of time windows showed that significantly more students
had stably lower levels in the later time windows than during the earlier time windows.
Proportions differed between every pair of time windows except two; proportions did not
differ between the window during seventh grade and its two neighboring windows, see
Table 5.24.

6F to 6S

Stably high

χ2(4) = 22.74***

Shifting down

χ2(4) = 14.93**

Shifting up

χ2(4) = 25.38***

Stably lower

χ2(4) = 92.23***

ab

64
(11.1%)
86c
(14.9%)
75e
(13.0%)
351g
(60.9%)

6S to 7F
a

73
(12.7%)
66cd
(11.5%)
58ef
(10.1%)
379h
(65.8%)

7F to 7S
a

79
(13.7%)
52d
(9.0%)
43f
(7.5%)
402hi
(69.8%)

7S to 8F
ab

58
(10.1%)
64cd
(11.1%)
36f
(6.3%)
418i
(72.6%)
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Table 5.24
Proportions of students in status groups in terms of absolute levels of engagement during each time window (stably
high absolute levels, stably lower levels, shifting up, shifting down) and presentation of results from Cochran’s Q tests
and McNemar’s tests comparing proportions of each status group among different time windows.
Frequencies of each status group at each time window
Status group
(superscripts indicate significant differences between time windows)
(in terms of high vs.
and percentages of status group out of total sample at given window
lower absolute
Summer between During 7th Summer between
levels of
Cochran’s Q
During 6th
During 8th
th
th
&
7th
&
8th
7
6
engagement)
tests
8F to 8S

45b
(7.8%)
49d
(8.5%)
35f
(6.1%)
447j
(77.6%)

Note: Total n = 576.
6 = 6th grade; 7 = 7th grade; 8 = 8th grade; F = fall, S = spring. *** indicates p < .001, ** indicates p < .01.
Counts with the same superscript do not differ; counts with different superscripts within each row indicate significantly
different proportions of given status group as shown by McNemar’s test, using Hochberg’s step-up method to adjust for
familywise error within each row. (All significant at p < .01.)
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The number of students who maintained “stably high” levels of engagement
peaked in the window during seventh grade, and declined thereafter. A Cochran’s Q test
showed that the proportion of students with stably high levels significantly differed
among the time windows. McNemar's tests showed that there were significantly fewer
students with stably high levels during eighth grade than there were in the window during
seventh grade or the window over the summer between sixth and seventh grade.
At the same time, there were fewer students at each successive window who
started with lower levels of engagement and then “shifted up,” (counts ranging from 49 to
86), while about half of the students who had high absolute levels of engagement at the
start of each time window “shifted down” over the course of that time window (counts
ranging from 35 to 75). Cochran’s Q tests showed significant differences in proportions
of both groups of students among the different time windows. McNemar’s tests showed
that the biggest shifts, both up and down, took place during sixth grade. Significantly
fewer students shifted up during the last three time windows (i.e. during seventh grade,
summer between seventh and eighth grade, and during eighth grade), and significantly
fewer students shifted down over the windows during seventh grade and during eighth
grade.
There was, then, mixed support for the hypotheses for this sub-question. One
hypothesis was that, because mean levels of engagement generally decrease during
middle school, the number of students with stably high absolute levels would be highest
during sixth grade and decrease throughout middle school. This was only partially
supported: Whereas the number of students with stably high levels was indeed the lowest
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at the last time window during eighth grade (and the number of students with stably
lower levels at each time point did increase throughout middle school), the highest
number of students with stably high levels was found not at the beginning of middle
school but during seventh grade.
The other hypothesis was that any time windows that showed significantly steeper
or less-steep declines in sub-question 2a would also show more students shifting from
high to lower absolute levels of engagement or from lower to high absolute levels,
respectively. This was not supported. Although the steepest decline in mean levels
occurred during eighth grade, a comparatively small number of students “shifted down”
at that time window (in part because there were comparatively few students with high
absolute levels at the penultimate time point who could have shifted). And although the
least-steep decline in mean levels of engagement occurred over the summer between
seventh and eighth grade, the number of students who “shifted up” during this time
window was also comparatively small. Instead, it was the first time window, during sixth
grade (which was expected to show the steepest average declines in sub-question 2a but
instead only showed very slight average declines) during which the highest number of
students “shifted up” and also that the highest number of students “shifted down.” In
terms of showing high versus lower absolute levels of engagement, then, the most shifts
occurred during sixth grade, and the highest instance of stability in terms of high absolute
levels occurred during seventh grade (aligning with the lowest and highest respective
cross-time correlational stabilities in engagement levels as shown in the preliminary
analyses).
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RQ 2b. Performance. Do time windows marked by steeper drops or gains in
engagement also register shifts in students’ grades?
RQ 2b.1. How many students undergo shifts in their grades (versus staying
stably high, or stably lower) at each time window during middle school?
This question uses the same approach that was used to examine engagement in
question 2a.1 to examine the time windows in regard to whether students maintain,
achieve, or lose high absolute levels of achievement (a B or higher for every core course
grade) during each time window. Again, there were four possible groups within each time
window: students who had the same absolute achievement status at both time points in
the time window (maintaining either “stably high” absolute levels or “stably lower”
levels of achievement), and students who underwent changes in status from one time
point to the next (either “shifting down” from high to lower levels or “shifting up” from
lower levels to high absolute levels of achievement). For example, students who had high
absolute levels of achievement in the fall of sixth grade and also had high absolute levels
in the spring had “stably high” levels of absolute achievement in the time window during
sixth grade; those who had high absolute levels of achievement in the fall and lower
levels in the spring “shifted down” during that window, and so on. Analyses investigated
whether some time windows contained more students who “shifted” in status than did the
other windows for the purpose of determining whether higher incidence of “shifts” in
achievement occurred at the same time windows as did “shifts” in engagement.
Some preliminary information about stability and change in achievement is
provided by zero-order correlational stabilities in GPA between adjacent time points

Chapter 5. Results

237

(reported in within-construct correlations for GPA in Table 5.5). Preliminary correlational
analyses showed that the highest correlational stabilities in GPA were found between fall
and spring of sixth grade (i.e. during sixth grade) and between fall and spring of seventh
grade (i.e., during seventh grade; both rs = .79). The next-highest correlational stabilities
were between fall and spring of eighth grade (i.e. during eighth grade, r= .75) and
between the spring of sixth and fall of seventh grade (i.e. over the summer between sixth
and seventh grade; r = .74). The weakest relative stability was between the spring of
seventh and fall of eighth grade (i.e. over the summer between seventh and eighth grade;
r = .66). This suggests there could be somewhat less more shifts in absolute levels of
achievement over the summer between seventh and eighth grade.
Additional preliminary information about stability and change in achievement
comes from preliminary analysis of mean levels of GPA (reported in Table 5.1). The
average grade throughout sixth and seventh grade hovered around a “B,” with mean
levels slightly above a “B” in the fall of seventh grade (3.07), and slightly below at the
other three time points in these grades (2.93 in fall of sixth, 2.94 in spring of sixth, 2.95
in spring of seventh). The average grade was slightly lower at the two time points in
eighth grade (2.73 and 2.76 in fall and spring of eighth, respectively; roughly a “C plus”).
These mean levels suggest there might be fewer students with high absolute levels of
achievement in the windows that include time points in eighth grade, and more students
with high absolute levels in windows in sixth and seventh grade, especially those that
include the fall of seventh grade.
In terms of mean-level changes from each time point to the next, there was a
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slight increase in average GPA from the spring of sixth to the fall of seventh grade, a
slight decrease from fall to spring of seventh grade, and a larger decrease from spring of
seventh to fall of eighth grade, with negligible mean-level change during the other
windows. These changes in mean levels suggest that there could be more “shifting up” in
absolute levels of GPA in the window over the summer between sixth and seventh grade
and more “shifting down” during seventh grade and, especially, over the summer between
seventh and eighth grade.
Absolute levels of achievement at each time point were similar in pattern to mean
levels of GPA at the different time points (see Figure 5.19). Roughly half of students had
high absolute levels of achievement in the time points throughout sixth and seventh
grade, with slightly more than half showing high absolute levels in the fall of seventh
grade and less than half showing high absolute levels in the other three time points in
those grades. In both sixth and seventh grade somewhat more students had high absolute
levels in the fall than in the spring. On the other hand, far fewer students (roughly a third)
showed high absolute levels of achievement in eighth grade.
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Figure 5.19. Counts of students whose absolute levels of achievement were high versus
lower at each time point and stably high, stably lower, shifting up, or shifting down in
each time window. High absolute levels = dark grey bars, lower levels = light grey bars;
stably high = upper horizontal arrows, stably lower = lower horizontal arrows, shifting
down = downward-facing diagonal arrows, shifting up = upward-facing diagonal
arrows. Axis shows percentage of students with high absolute levels at each time point
out of total number of students. Total n = 576. 6th = 6th grade, 7th = 7th grade, 8th = 8th
grade, F = fall, S = spring.
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Comparing time windows. The primary analyses for this question paralleled those
used for question 2a.1, this time comparing the frequencies of students with each type of
absolute achievement status (stably high, stably lower, shifting up, shifting down) at each
time window. For each of these four groups, a Cochran’s Q test was conducted to
determine whether the proportions of students belonging to that group differed among the
different time windows. Tests for all four groups showed that there were significant
differences in proportions of students belonging to that group among the different time
windows, see Table 5.21. Next, a series of follow-up pairwise McNemar’s tests was
conducted for each group to test whether proportions of students belonging to that group
differed between the different time windows. Results are reported in Table 5.25.
Consistent with absolute-level patterns at the different time points, the number of
students with stably high absolute levels of achievement in the time windows was lowest
in the two windows that included time points in eighth grade, and higher at the other
windows. McNemar’s tests showed that there were significantly fewer students with
stably high levels in the windows over the summer between seventh and eighth grade and
during eighth grade than there were at the previous three windows. There were also
significantly more students with stably high levels in the window during seventh grade
(which had the highest count of “stably high” students) than in the window during sixth
grade.

Stably high

χ2(4) = 119.22***

Shift down

χ2(4) = 45.64***

Shift up

χ2(4) = 39.12***

Stably lower

χ2(4) = 78.03***

6F to 6S

6S to 7F

7F to 7S

7S to 8F

8F to 8S

213a
(37%)
67d
(11.6%)
51gh
(8.9%)
245jk
(42.5%)

227ab
(39.4%)
37e
(6.4%)
88i
(15.3%)
224j
(38.9%)

244b
(42.4%)
71d
(12.3%)
28g
(4.9%)
233jk
(40.5%)

163c
(28.3%)
109f
(18.9%)
46gh
(8.0%)
258k
(44.8%)

154c
(26.7%)
55de
(9.5%)
62hi
(10.8%)
305l
(53%)
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Table 5.25
Proportions of students in status groups in terms of absolute levels of achievement during each time window (stably
high absolute levels, stably lower levels, shifting up, shifting down) and presentation of results from Cochran’s Q tests
and McNemar’s tests comparing proportions of each status group among different time windows.
Frequencies of each status group at each time window
(superscripts
indicate significant differences between time windows)
Status group
and
percentages
of status group out of total sample at given window
(in terms of high
vs. lower absolute
Summer between
Summer between
During 6th
During 7th
During 8th
levels of
Cochran’s Q
6th & 7th
7th & 8th
achievement)
tests

Note: Total n = 576.
6 = 6th grade; 7 = 7th grade; 8 = 8th grade; F = fall, S = spring. *** indicates p < .001.
Counts with the same superscript do not differ; counts with different superscripts within each row indicate significantly
different proportions of given status group as shown by McNemar’s test, using Hochberg’s step-up method to adjust for
familywise error within each row. (All significant at p < .01.)
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Similarly, the largest number of students with stably lower levels of achievement
was found in the window during eighth grade. McNemar’s tests showed that there were
significantly more students with stably low levels during this window than in the other
four windows. The second-highest number of students with stably lower levels occurred
in the window over the summer between seventh and eighth grade, and there were
significantly more in this window than in the window over the summer between sixth and
seventh grade.
At the same time, about one quarter of the students who started with high absolute
levels of achievement at the beginning of most time windows then proceeded to “shift
down” during the window, and about fifteen percent of students who started with lower
levels proceeded to “shift up” during most time windows. Higher proportions of students
shifted down during the windows marked by average mean-level decreases in GPA and
shifted up during windows marked by increases in GPA. The largest number of students
shifted up over the summer between sixth and seventh grade: significantly more than in
three of the four other windows (see Table 5.25). The smallest number of students shifted
up over the window during seventh grade (fewer than in two of the other windows). The
largest number of students shifted down over the summer between seventh and eighth
grade (more than at any other window). The smallest number of students shifted down
over the summer between sixth and seventh grade (fewer than in three of the other
windows).
The only formal hypothesis for this question was the expectation that fewer than
half of the students would have stably high absolute levels of achievement in any given
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time window, and this was supported. The highest percentage of students with stably high
levels was 42.4 percent during seventh grade. Otherwise, this was posited as an
exploratory question, with special focus on whether any time windows that showed
steeper declines or gains in mean levels of engagement in question 2a would also show
more students shifting down or up, respectively, in absolute levels of achievement. As
was the case with absolute levels of engagement in question 2a.1, the timing of meanlevel changes in engagement that were observed in question 2a did not noticeably
correspond to shifts in absolute levels in achievement in this question. The steepest
decline in mean levels of engagement occurred in the window during eighth grade, and
the number of students who shifted down in absolute levels of achievement at this
window was unremarkable. Likewise, an unremarkable number of students shifted up in
the time window that showed the least-steep decline in mean levels of engagement (over
the summer between seventh and eighth grade). Instead, the highest number of shifts up
in absolute levels of achievement occurred over the summer between sixth and seventh
grade, when there was a mean-level increase in GPA, and the highest number of shifts
down in achievement occurred over the summer between seventh and eighth grade,
aligning with the largest mean-level drop as well as lowest correlational stability in GPA
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RQ 2b.2. How many students undergo shifts in their engagement and grades
(versus staying stably high in both or stably lower in either) at each time window
during middle school?
In this question, a third set of analyses parallel to those in questions 2a.1 and 2b.1
was used to compare the number of students who maintained, achieved, or lost high
absolute levels of engagement and achievement during each time window (versus
maintaining lower levels of either). As described in question 1b.2, only students with high
absolute levels of engagement (4 or 5 on a 5-point scale for every engagement item) and
high absolute levels of achievement (B or higher for every core course grade) were
considered to have “high absolute levels of engagement and achievement.” Students with
“lower levels of engagement or achievement” were those with lower levels of
engagement, lower levels of achievement, or lower levels of both.
As was the case with questions 2a.1 and 2b.1, there were four possible groups of
students at each time window, consisting of those who maintained the same status at both
time points in each window (“stably high” absolute levels of engagement and
achievement or “stably lower” levels of either/both), and those whose statuses changed
(shifting down from high absolute levels of both to lower levels of either, or shifting up
from lower levels of either to high absolute levels of engagement and achievement). For
example, students who had high absolute levels of engagement and achievement in the
fall of sixth grade and also had high absolute levels of engagement and achievement in
the spring of sixth grade had “stably high” absolute levels of engagement and
achievement during that window. Students who had lower levels of engagement or lower
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levels of achievement (or both) in the fall, and then had lower levels of engagement,
achievement or both in the spring had “stably lower” levels. Students who had high
absolute levels of both engagement and achievement in the fall and lower levels of
either/both in the spring “shifted down”, and those who had lower levels of engagement,
achievement, or both in the fall and high absolute levels of both in the spring “shifted
up.”
Preliminary information for this question can be found in the mean-level and
correlational patterns already reviewed in questions 2a.1 and 2b.2. In terms of absolute
levels of engagement and achievement at the different time points, proportions were
somewhat similar to those found for high absolute levels of engagement alone: Roughly
two thirds of the students with high absolute levels of engagement at any given time point
also had high absolute levels of achievement, and about one third of those with high
achievement at any given time point also had high engagement. Patterns over time were
similar to those found for high absolute levels of achievement: More students showed
high absolute levels of engagement and achievement in time points in sixth and seventh
grade (a little less than a fifth of students) than in eighth grade (just under a tenth of
students), see Figure 5.20.
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Figure 5.20
Counts of students whose absolute levels of engagement and achievement were high
versus lower at each time point and stably high, stably lower, shifting up, or shifting
down in each time window. High absolute levels = dark grey bars, lower levels = light
grey bars; stably high = upper horizontal arrows, stably lower = lower horizontal
arrows, shifting down = downward-facing diagonal arrows, shifting up = upwardfacing diagonal arrows. Axis shows percentage of students with high absolute levels
at each time point out of total number of students. Total n = 576. 6th = 6th grade, 7th =
7th grade, 8th = 8th grade, F = fall, S = spring.
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Comparing time windows. As with questions 2a.1 and 2b.2, a Cochran’s Q test
and follow-up pairwise McNemar’s tests were conducted for each of the four absolute
engagement and achievement status groups (stably high, shifting down, shifting up,
stably lower) to compare the frequency of students in each group at the different time
windows. Cochran’s Q tests showed that the number of students belonging to each group
differed significantly among the different time windows for all four groups. Results from
all tests are reported in Table 5.26.
The counts of students with stably lower levels of engagement or achievement
followed a similar pattern to those with stably lower levels of engagement alone, with
numbers increasing at every successive window. McNemar’s tests showed that
significantly more students had stably lower levels in the window during eighth grade
than during all previous windows, and more students also had stably lower levels in the
window over the summer between seventh and eighth grade than in the first two
windows.
As was true for students with stably high levels of engagement alone, the number
of students with stably high levels of engagement and achievement peaked in the window
during seventh grade and dropped thereafter. McNemar’s tests showed that more students
had stably high levels in the window during seventh grade than in three of the four other
windows. The smallest number of students with stably high levels occurred during eighth
grade; there were fewer than in any other window except that over the summer between
seventh and eighth grade.

Stably high

χ2(4) = 37.30***

Shifting down

χ2(4) = 17.61**

Shifting Up

χ2(4) = 24.43***

Stably lower

χ2(4) = 65.54***

39a
(6.8%)
66d
(11.5%)
45fh
(7.8%)
426i
(74%)

45ab
(7.8%)
39e
(6.8%)
57f
(9.9%)
435i
(38.9%)

58b
(10.1%)
44de
(7.6%)
31gh
(5.4%)
443ij
(76.9%)

32ac
(5.6%)
57de
(9.9%)
22g
(3.8%)
465j
(80.7%)
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Table 5.26
Proportions of students in status groups in terms of absolute levels of engagement and achievement during each time
window (stably high absolute levels, stably lower levels, shifting up, shifting down) and presentation of results from
Cochran’s Q tests and McNemar’s tests comparing proportions of each status group among different time windows.
Frequencies of each status group at each time window
Status group
(superscripts indicate significant differences between time windows)
(in terms of high vs.
and percentages of status group out of total sample at given window
lower absolute
Cochran’s Q:
Summer between
Summer between
levels of
During 6th
During 7th
During 8th
th
th
&
7th
&
8th
6
7
engagement and
achievement)
6F to 6S
6S to 7F
7F to 7S
7S to 8F
8F to 8S
22c
(3.8%)
32e
(5.6%)
27gh
(4.7%)
495k
(85.9%)

Note: Total n = 576.
Counts with the same superscript do not differ; counts with different superscripts within each row indicate significantly
different proportions of given status group as shown by McNemar’s test, using Hochberg’s step-up method to adjust for
familywise error within each row. (All significant at p < .01.)
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The windows with the biggest shifts up or down in absolute levels of engagement
and achievement were those that had shown the biggest shifts in absolute engagement or
achievement alone. McNemar’s tests showed that the largest number of students shifted
down in the window during sixth grade (as was the case for engagement alone).
Significantly fewer students shifted down over the summer between sixth and seventh
grade, and during eighth grade. The biggest shift up was over the summer between sixth
and seventh grade (as was the case for achievement alone), with significantly more
students shifting up than in the last three windows. More students also shifted up in the
window during sixth grade (which showed the biggest shift up in engagement) than over
the summer between seventh and eighth grade.
The hypotheses for this question were the same as those for question 2a.1 and, as
was the case in that question, were generally not supported. One hypothesis, that the
proportion of students with stably high absolute levels of engagement and achievement
would decrease over time, was only partially supported. Counts did decrease from the
window during seventh grade to the end of middle school, but increased beforehand. The
other hypothesis was that more students would shift down or up in absolute levels of
engagement and achievement during any time windows that showed steeper declines or
gains, respectively, in average engagement levels in question 2a. This was not supported.
The steepest decline in mean levels of engagement occurred during eighth grade, but this
window actually showed the smallest number of students who “shifted down” (in part
because, as was the case with 2a.1, there were very few students who started with high
levels available to “shift” during that window). The window with the least-steep decline
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in average engagement was the summer between seventh and eighth grade, but rather
than showing a high count of students who “shifted up” in engagement and achievement,
very few students did so (perhaps relating to the steep drop in average GPA during this
window).
Instead of corresponding to mean-level patterns for engagement, the windows
marked by more “shifts” in absolute levels of engagement and achievement followed the
patterns for shifts in absolute engagement or absolute achievement alone. The largest
“shift up” in this question, over the summer between sixth and seventh grade, matched
the timing of the largest “shift up” for achievement, which corresponded to a mean-level
increase in GPA. The second-largest “shift up” and the largest “shift down,” both during
sixth grade, matched the timing of the biggest shifts up and down in engagement alone,
and the lowest correlational stability for engagement.
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RQ 2c. Resources. Do resource levels differ for students whose engagement levels
shift (versus staying stably high, or stably lower) during particular time windows?
This question builds on question 2a.1 and its investigation of whether students
maintain, achieve, or lose high absolute levels of engagement (a 4 or 5 on a 5-point scale
for every engagement item) during the five time windows present in these data. For this
question, analyses examine whether the six resources (relatedness, competence,
autonomy, teacher support, parent support, and peer support) might play a role in whether
students maintain “stably high” or “stably lower” absolute levels of engagement versus
“shifting up” to high absolute levels or “shifting down” to lower levels. Of primary
interest was examining the time windows that showed the steepest or least-steep declines
in average engagement levels in question 2a (during eighth grade and over the summer
between seventh and eighth, respectively), and testing whether students who “shifted
down” in absolute levels of engagement (versus maintaining stably high absolute levels)
during time windows had significantly lower resource levels during those windows, and
whether those who “shifted up” (versus staying stably lower) had higher levels of
resources. Specifically, this question tested the extent to which students might differ in
terms of their initial resource levels during a given time window (i.e. the first of the two
time points; launch model), their overall resource levels across a time window (i.e.
average of the two time points; ambient-level model), and/or in changes in resource
levels during the time window (i.e. difference scores, change-to-change model). Changeto-change models are presented in sub-question 1c.2.
To test the launch and ambient-level models, a series of five multivariate analyses
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of variance (MANOVAs) was conducted for each kind of model, with one MANOVA
conducted for each of the five time windows. In each MANOVA, the independent
variable was students’ absolute engagement status group, with four levels (stably high,
shifting down, stably lower, shifting up). The six dependent variables (DVs) were the six
resources. For the launch models, the DVs were the six resources at the start of the given
time window (e.g. the six resources in the fall of eighth grade for the window during
eighth grade). For the ambient-level models, the DVs were averages of levels at the two
time points for that window for each window (e.g. for the window during eighth grade,
the average of a given resource in the fall and spring of eighth grade). Gender (with male
coded as 0 and female coded as 1) was included a covariate in models when significant.
For each MANOVA, two sets of planned contrasts were used. The first tested
whether resource levels differed between students who had stably high absolute levels of
engagement and students who “shifted down” from high to lower levels, and the second
tested whether resource levels differed between students with stably lower levels of
engagement and those who “shifted up” from lower to high absolute levels. Contrasts and
mean levels were adjusted for gender in all models for which gender was a covariate.
Initial resource levels: “launch” models. The launch models examined the
relationships between the six resources (relatedness, competence, autonomy, teacher
support, parent support, and friend support) at the beginning of each time window and
shifts in engagement over that time window. Some preliminary information on these
relationships was provided in the preliminary analyses of correlations between resources
at one time point and engagement at the following time point (presented in Table 5.8).
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These associations were mostly moderate or strong for teacher support (r = .39 - .58),
mostly moderate for autonomy (r = .39 - .53) and relatedness (r = .27 - .48), moderate or
weak for competence (r = .27 - .32) and parent support (r = .23 - .32), and weak for
friend support (r = .16 - .25). Among these associations, the strongest usually occurred
over two time windows: over the summer between sixth and seventh grade, and during
seventh grade. Accordingly, effects may be more pronounced during those time
windows, and for teacher support, autonomy, and relatedness.
MANOVA/MANCOVAs. A series of five MANOVAs tested whether initial
resource levels differed among status groups during each time window. Of these, two
were MANCOVAs: Gender was included as a covariate for the windows during sixth and
during eighth grade53. All five MANOVAs/MANCOVAs showed a significant main effect
of status (after controlling for the significant effect of gender in the models for during
sixth and eighth grade). All results for launch models are presented in Table 5.27.
Multivariate and univariate contrasts. Five multivariate contrasts (one for each
time window) tested whether resource levels differed between students who had stably
high absolute levels and those who shifted down. These contrasts showed no significant

53

Gender was also a significant covariate in the window over the summer between 7th & 8th grade,

but preliminary analyses indicated a violation of the assumption of homogeneity of regression slopes in that
a univariate ANOVA showed a significant group by gender interaction for friend support. Sensitivity analyses indicated that there was a significant univariate main effect of group for boys but not girls. Contrasts,
however (the primary focus of this analysis) did not differ between genders. Because of the small number
of boys in some groups at this time window (notably, 15 in the “shifting up” group) the decision was made
to exclude gender and conduct a MANOVA instead of MANCOVA; interpretation of effects did not differ.
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differences in the combined DV for any window54. The five multivariate contrasts testing
whether resource levels differed between students with stably lower levels and students
who shifted up to high absolute levels were significant at every time window. Univariate
contrasts showed that students who “shifted up” had significantly higher levels of
relatedness, autonomy, and teacher support at the beginning of every time window when
compared to students with “stably lower” levels. Students who “shifted up” also had
significantly higher levels of competence at every window except during sixth grade
(which was marginally significant), higher levels of parent support at every window
except during seventh grade, and higher levels of peer support at the windows during
sixth grade and during seventh grade. All mean levels (or adjusted mean levels, when
controlling for gender) and standard errors are presented in in Figure 5.21.
Effects were mostly weak, especially for competence, parent support, and friend
support (partial η2 = .01 or .02 for significant effects); effects were only slightly stronger
for relatedness, autonomy and teacher support, with the strongest effects over the summer
between sixth and seventh grade (.06, .04, .05, respectively; reaching medium strength
for relatedness).

54

Although not in interpreted here, there were some significant univariate “stably high” vs

“shifting down” contrasts for relatedness, teacher support, and autonomy, see Table 5.16.
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Table 5.27
Results from MANOVAs or MANCOVAs and planned contrasts conducted for each time window
testing whether initial resource levels differed based on whether students had stably high absolute
levels of engagement, stably lower levels, shifted down, or shifted up during that window, adjusting
for gender (when appropriate).
During 6th Grade
MANCOVA Results: Main effect of status: Pillai’s V = .26, F(18,1704) = 8.81*** , partial η² = .09.
Main effect of gender: Pillai’s V = .03, F(6,566) = 3.25** , partial η² = .03.
Multivariate Contrasts
Stably High vs. Shifting Down
Stably Lower vs. Shifting Up
V =.01, F(6,566)=.68ns, part. η²=.01
V=.06, F(6,566) = 6.24***, part. η²=.06
Univariate Contrasts
Shifting Up vs. Stably Lower
Resource (6F)
Stably High vs. Shifting Down
Relatedness
F(1,572) = 1.45ns, partial η² = .003
F(1,571) = 17.10***, partial η² = .03
Competence
F(1,572) = 2.27ns, partial η² = .004
F(1,571) = 3.23†, partial η² = .01
Autonomy
F(1,572) = 1.13ns, partial η² = .002
F(1,571) = 18.91***, partial η² = .03
Teacher Support
F(1,572) = 3.89*, partial η² = .007
F(1,571) = 13.48***, partial η² = .02
Parent Support
F(1,572) = .00ns, partial η² < .001
F(1,571) = 9.98**, partial η² = .02
Peer Support
F(1,572) = .12ns, partial η² < .001
F(1,571) = 7.99**, partial η² = .01
Summer Between 6th & 7th Grade
MANOVA Results:
Main effect of status: Pillai's V = .27, F(18,1707) = 9.57***, partial η² = .09
Multivariate Contrasts
Stably Lower vs. Shifting Up
Stably High vs. Shifting Down
V=.02, F(6,567)=1.48ns, part.η²=.02
V=.08, F(6,567)=8.67***, part. η²=.08
Univariate Contrasts
Stably Lower vs. Shifting Up
Resource (6S)
Stably High vs. Shifting Down
*
Relatedness
F(1,572) = 5.07 , partial η² = .009
F(1,572) = 35.23***, partial η² = .06
Competence
F(1,572) = 2.04ns, partial η² = .004
F(1,572) = 7.53**, partial η² = .01
Autonomy
F(1,572) = 1.02ns, partial η² = .002
F(1,572) = 22.40***, partial η² = .04
*
Teacher Support
F(1,572) = 4.90 , partial η² = .008
F(1,572) = 27.88***, partial η² = .05
Parent Support
F(1,572) = .10ns, partial η² < .001
F(1,572) = 6.30*, partial η² = .01
Peer Support
F(1,572) = .07ns, partial η² < .001
F(1,572) = 2.33ns, partial η² = .004
During 7th Grade
MANCOVA Results: Main effect of status: Pillai's V = .29, F(18,1707) = 10.22***, partial η² = .10
Multivariate Contrasts
Stably Lower vs. Shifting Up
Stably High vs. Shifting Down
V=.01, F(6,567)=1.05ns, part. η²= .01 V=.06, F(6,567)=5.97***, part. η²=.06
Univariate Contrasts
Stably Lower vs. Shifting Up
Resource (7F)
Stably High vs. Shifting Down
Relatedness
F(1,572) = .51ns, partial η² = .001
F(1,572) = 10.31**, partial η² = .02
Competence
F(1,572) = 3.03†, partial η² = .005
F(1,572) = 7.61**, partial η² = .01
Autonomy
F(1,572) = 2.91†, partial η² = .005
F(1,572) = 19.95***, partial η² = .03
Teacher Support
F(1,572) = 2.90†, partial η² = .005
F(1,572) = 20.00***, partial η² = .03
Parent Support
F(1,572) = 1.53ns, partial η² = .003
F(1,572) = 1.40ns, partial η² = .002
Peer Support
F(1,572) = .22ns, partial η² < .001
F(1,572) = 9.37**, partial η² = .02
(Continued next page.)
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Summer Between 7th & 8th Grade
MANOVA Results:
Pillai's V = .28, F(18,1707) = 9.74***, partial η² = .09
Multivariate Contrasts
Stably Lower vs. Shifting Up
Stably High vs. Shifting Down
V=.02, F(6,567)=1.70ns, part. η²=.02
V=.05, F(6,567)=4.76***, part. η²=.05
Univariate Contrasts
Stably Lower vs. Shifting Up
Resource (7S)
Stably High vs. Shifting Down
Relatedness
F(1,572) = 6.71**, partial η² = .01
F(1,572) = 17.77***, partial η² = .03
Competence
F(1,572) = .01ns, partial η² < .001
F(1,572) = 3.97*, partial η² = .01
*
Autonomy
F(1,572) = 4.58 , partial η² = .008
F(1,572) = 13.76***, partial η² = .02
Teacher Support
F(1,572) = 3.82†, partial η² = .007
F(1,572) = 17.78***, partial η² = .03
Parent Support
F(1,572) = .68ns, partial η² = .001
F(1,572) = 7.55**, partial η² = .01
Peer Support
F(1,572) = 1.44ns, partial η² = .003
F(1,572) = .86ns, partial η² = .002
During 8th Grade
MANCOVA Results:

Main effect of status: Pillai's V = .26, F(18,1704) = 9.08***, partial η² = .09
Main effect of gender: Pillai's V = .03, F(6,566) = 2.79*, partial η² = .03

Multivariate Contrasts
Stably High vs. Shifting Down
V=.01, F(6,566)=1.34ns, part. η²=.01

Stably Lower vs. Shifting Up
V=.05, F(6,566)=5.21***, part. η²=.05

Univariate Contrasts
Resource (8F)
Stably Lower vs. Shifting Up
Stably High vs. Shifting Down
*
Relatedness
F(1,571) = 3.86 , partial η² = .007
F(1,571) = 16.93***, partial η² = .03
Competence
F(1,571) = .69ns, partial η² = .001
F(1,571) = 5.08*, partial η² = .009
*
Autonomy
F(1,571) = 4.98 , partial η² = .009
F(1,571) = 15.49***, partial η² = .03
Teacher Support
F(1,571) = 2.00ns, partial η² = .003
F(1,571) = 17.17***, partial η² = .03
Parent Support
F(1,571) = .00ns, partial η² < .001
F(1,571) = 3.95*, partial η² = .007
Peer Support
F(1,571) = .67ns, partial η² = .001
F(1,571) = 1.35ns, partial η² = .002
n = 576.
Abbreviations: MANOVA = Multivariate Analysis of Variance; MANCOVA = Multivariate Analysis of
Covariance; V = Pillai’s Trace; part. η² = partial eta squared; 6 = sixth grade, 7 = seventh grade, 8 =
eighth grade; F = fall; S = spring.
***
indicates significant at p <.001; *** p <.01; * p <.05; † p <.10; ns not significant.
Grey text indicates analysis considered to be non-significant based on alpha value of p > .05 and/or nonsignificant multivariate test.
Analyses controlled for gender (coded such that 1 = female and 0 = male) when MANCOVA was used.
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Figure 5.21
Launch model: Mean levels of resources at the beginning of each time window for students who had
stably high absolute levels of engagement, stably lower levels, shifted down from high to lower
levels, or shifted up from lower to high absolute levels of engagement during that window. Planned
contrasts compared resource levels for the following pairs of statuses: stably high vs. shifting down;
shifting up vs. stably lower. Results are shown above corresponding pairs of bars: *** p<.001, **
p<.01,*p<.05., † p <.10, no symbol = no significant difference. Error bars show plus and minus one
standard error. Superscript a indicates that mean levels adjust for gender at a value of .52, with gender
coded as male = 0 and female = 1. Scores could range from 1 to 5. n = 576.
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Overall resource levels: “ambient level” models. The ambient-level models
examined the relationships of the six resources (relatedness, competence, autonomy,
teacher support, parent support, and friend support) at both time points in each time
window with engagement at the end of that time window. Associations between resources
at one time point and engagement at the next were discussed in context of the launch
models. Associations between resources and engagement at the same time point (i.e. at
the end of each time window) were somewhat stronger and otherwise showed a similar
hierarchy: Concurrent associations between resources and engagement were mostly
strong for teacher support (r = .49 - .65) and autonomy support (r = .49 - .61); moderate
for relatedness (r = .39 - .56), competence (r = .29 - .47), and parent support (r =.26 .40); and weak for friend support (r = .17 - .29). Again, many of the strongest
associations occurred in the time windows over the summer between sixth and seventh
grade (i.e. fall of seventh) and during seventh grade (i.e. spring of seventh). Accordingly,
effects may be somewhat stronger than in the launch models and otherwise follow a
similar pattern in terms of stronger effects in the two aforementioned windows and the
hierarchy of resource effects.
MANOVAS/MANCOVAs. A series of five MANOVAs tested whether overall
(average) resource levels differed among status groups during each time window. Of
these, three were MANCOVAs: Gender was included as a covariate for the windows
during sixth grade, over the summer between seventh and eighth grade, and during eighth
grade. All five MANOVAs/MANCOVAs showed a significant main effect of status (after
controlling for the effect of gender, when applicable), see Table 5.28.
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Multivariate and univariate contrasts: stably high vs. shifting down. The
multivariate contrasts comparing resource levels between the “stably high” and “shifting
down” groups were significant for every time window except during seventh grade,
which was marginally significant. Univariate contrasts showed that, when compared to
students who maintained stably high absolute levels of engagement, students who
“shifted down” showed significantly lower levels of autonomy (at every time window),
teacher support (at every window except marginally significant during eighth grade),
relatedness (at every window except during seventh grade and marginally significant
during eighth), and competence (significant between sixth and seventh, during seventh,
and marginally significant during eighth), see Figure 5.22. These effects were all weak
(partial η2 mostly .01 or .02; up to .03 for relatedness, autonomy, and teacher support).
Levels of friend support and parent support did not differ significantly between groups.
Multivariate and univariate contrasts: stably lower vs. shifting up. The
multivariate contrasts comparing resource levels between “stably lower” and “shifting
up” groups were significant for every time window. Univariate contrasts showed that,
when compared to students who maintained stably lower levels of engagement, students
who “shifted up” to high absolute levels had significantly higher levels of all resources at
all time points except for friend support over the summer between seventh and eighth
grade. Effects were weakest for competence, friend support, and parent support (partial η2
= .01 or .02 except parent support = .04 during sixth grade). Effects were weak or
moderate for relatedness, autonomy, and teacher support (partial η2 mostly between .04
and .06, reaching .08 during sixth grade and over the summer between sixth and seventh).
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Table 5.28
Results from MANOVAs or MANCOVAs and planned contrasts conducted for each time window
testing whether ambient (average) resource levels differed based on whether students had stably
high absolute levels of engagement, stably lower levels, shifted up, or shifted down during that
window, adjusting for gender (when appropriate).
During 6th Grade
MANCOVA Results: Main effect of status: Pillai's V = .29, F(18,1704) = 10.29***, partial η² = .10
Main effect of gender: Pillai's V = .03, F(6,566) = 2.89**, partial η² = .03
Multivariate Contrasts
Stably Lower vs. Shifting Up
Stably High vs. Shifting Down
*
V=.12, F(6,566)=12.94***, part. η²=.12
V=.03, F(6,566)=2.43 , part. η²=.03
Univariate Contrasts
Resource (Average
Stably High vs. Shifting Down
Stably Lower vs. Shifting Up
of 6F & 6S)
Relatedness
F(1,571) = 5.84*, partial η² = .01
F(1,571) = 32.79***, partial η² = .05
Competence
F(1,571) = 2.41ns, partial η² = .004
F(1,571) = 9.50**, partial η² = .02
Autonomy
F(1,571) = 7.59**, partial η² = .01
F(1,571) = 49.01***, partial η² = .08
**
Teacher Support
F(1,571) = 10.80 , partial η² = .02
F(1,571) = 33.29***, partial η² = .06
Parent Support
F(1,571) = .60ns, partial η² = .001
F(1,571) = 22.31***, partial η² = .04
Peer Support
F(1,571) = 1.50ns, partial η² = .003
F(1,571) = 13.95***, partial η² = .02
Summer Between 6th & 7th Grade
MANOVA Results:
Main effect of status: Pillai's V = .33, F(18,1707) = 11.80***, partial η² = .11
Multivariate Contrasts
Stably Lower vs. Shifting Up
Stably High vs. Shifting Down
V=.12, F(6,567)=12.87***, part. η²=.12
V=.04, F(6,567)=4.13***, part. η²=.04
Univariate Contrasts
Resource (Average
Stably High vs. Shifting Down
Stably Lower vs. Shifting Up
of 6S & 7F)
Relatedness
F(1,572) = 14.23***, partial η² = .02
F(1,572) = 49.34***, partial η² = .08
Competence
F(1,572) = 5.78*, partial η² = .01
F(1,572) = 11.27**, partial η² = .02
*
Autonomy
F(1,572) = 4.84 , partial η² = .01
F(1,572) = 40.08***, partial η² = .07
***
Teacher Support
F(1,572) = 17.90 , partial η² = .03
F(1,572) = 47.29***, partial η² = .08
Parent Support
F(1,572) = .54ns, partial η² = .001
F(1,572) = 13.86***, partial η² = .02
Peer Support
F(1,572) = .56ns, partial η² = .001
F(1,572) = 9.81**, partial η² = .02
During 7th Grade
MANOVA Results: Main effect of status: Pillai's V = .32, F(18,1707) = 11.39***, partial η² = .11
Multivariate Contrasts
Stably Lower vs. Shifting Up
Stably High vs. Shifting Down
V=.02, F(6,567)=2.08†, part. η²=.02
V=.09, F(6,567)=9.43***, part. η²=.09
Univariate Contrasts
Resource (Average
Stably High vs. Shifting Down
Stably Lower vs. Shifting Up
of 7F & 7S)
Relatedness
F(1,572) = 2.46ns, partial η² = .004
F(1,572) = 16.80***, partial η² = .03
*
Competence
F(1,572) = 4.12 , partial η² = .01
F(1,572) = 11.61***, partial η² = .02
**
Autonomy
F(1,572) = 8.02 , partial η² = .01
F(1,572) = 35.97***, partial η² = .06
Teacher Support
F(1,572) = 5.92*, partial η² = .01
F(1,572) = 29.81***, partial η² = .05
Parent Support
F(1,572) = 2.50ns, partial η² = .004
F(1,572) = 5.26*, partial η² = .01
Peer Support
F(1,572) = 1.74ns, partial η² = .003
F(1,572) = 13.24***, partial η² = .02
(Continued next page.)
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Summer Between 7th & 8th Grade
MANCOVA Results: Main effect of status: Pillai's V = .33, F(18,1704) = 11.63***, partial η² = .11
Main effect of gender: Pillai's V = .03, F(6,566) = 3.39**, partial η² = .03
Multivariate Contrasts
Stably Lower vs. Shifting Up
Stably High vs. Shifting Down
V=.09, F(6,566)=8.83***, part. η²=.09
V=.04, F(6,566)=4.26***, part. η²=.04
Univariate Contrasts
Resource (Average
Stably High vs. Shifting Down
Stably Lower vs. Shifting Up
of 7S & 8F)
Relatedness
F(1,571) = 17.04***, partial η² = .03
F(1,571) = 28.19***, partial η² = .05
Competence
F(1,571) = 1.13ns, partial η² = .002
F(1,571) = 6.84**, partial η² = .01
***
Autonomy
F(1,571) = 14.96 , partial η² = .03
F(1,571) = 28.97***, partial η² = .05
Teacher Support
F(1,571) = 12.80***, partial η² = .02
F(1,571) = 27.97***, partial η² = .05
Parent Support
F(1,571) = 1.23ns, partial η² = .002
F(1,571) = 12.37***, partial η² = .02
Peer Support
F(1,571) = .87ns, partial η² = .002
F(1,571) = .88ns, partial η² = .002
During 8th Grade
MANCOVA Results:

Main effect of status: Pillai's V = .32, F(18,1704) = 11.29***, partial η² = .11
Main effect of gender: Pillai's V = .03, F(6,566) = 3.07**, partial η² = .03

Multivariate Contrasts
Stably High vs. Shifting Down
V=.03, F(6,566)=2.44*, part. η²=.03

Stably Lower vs. Shifting Up
V=.08, F(6,566)=8.51***, part. η²=.08

Univariate Contrasts
Resource (Average
Stably High vs. Shifting Down
Stably Lower vs. Shifting Up
of 8F & 8S)
Relatedness
F(1,571) = 3.24†, partial η² = .01
F(1,571) = 26.17***, partial η² = .04
Competence
F(1,571) = 3.06†, partial η² = .01
F(1,571) = 12.31***, partial η² = .02
**
Autonomy
F(1,571) = 11.76 , partial η² = .02
F(1,571) = 22.63***, partial η² = .04
Teacher Support
F(1,571) = 3.28†, partial η² = .01
F(1,571) = 36.42***, partial η² = .06
Parent Support
F(1,571) = 1.43ns, partial η² = .002
F(1,571) = 9.07**, partial η² = .02
Peer Support
F(1,571) = .92ns, partial η² = .002
F(1,571) = 5.87*, partial η² = .01
n = 576.
Abbreviations: MANOVA = Multivariate Analysis of Variance; MANCOVA = Multivariate Analysis of
Covariance; V = Pillai’s Trace; part. η² = partial eta squared; 6 = sixth grade, 7 = seventh grade, 8 =
eighth grade; F = fall; S = spring.
***
indicates significant at p <.001; *** p <.01; * p <.05; † p <.10; ns not significant.
Grey text indicates analysis considered to be non-significant based on alpha value of p < .05 and/or nonsignificant multivariate test.
Analyses controlled for gender (coded such that 1 = female and 0 = male) when MANCOVA was used.
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Figure 5.22. Ambient-level model: Averages of mean levels of resources at the two time points in each
time window for students who had stably high absolute levels of engagement, stably lower levels,
shifted down from high to lower levels, or shifted up from lower to high absolute levels of engagement
during that window. Planned contrasts compared resource levels for the following pairs of statuses:
stably high vs. shifting down; shifting up vs. stably lower. Results are shown above corresponding
pairs of bars:
*** p <.001, ** p<.01 ,* p<.05., † p <.10, no symbol = no significant difference.
n = 576. Sup. = Support. Superscript a indicates mean levels adjusted for gender at a value of .52, with
gender coded as male = 0 and female = 1. Scores could range from 1 to 5.
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2c.1. Do students whose engagement levels shift (versus staying stably high,
or stably lower) during key time windows show corresponding shifts or stability in
their resource levels?
Finally, to test the change-to-change models, a similar series of five MANOVAs
(and/or MANCOVAs) and planned contrasts were planned. To represent changes in
resource levels across each time window, difference scores were calculated for each
resource to capture the mean-level change in that resource from the beginning to the end
of each time window, and these difference scores were planned as the six DVs for each
window. For example, for the window during eighth grade, resource levels in fall were
subtracted from resource levels in spring of eighth grade, with the remaining difference
representing each students’ mean-level increase or decrease in that resource over that
window.
However, it is preferable to use MANOVA rather than multiple univariate
ANOVAs only when dependent variables are intercorrelated (Tabachnick & Fidel, 2013,
p. 270). Preliminary analyses showed that correlations among these resource difference
scores within each time window were often very weak and frequently did not reach
significance. Hence, rather than conducting one MANOVA with six DVs for each
window, the decision was made to conduct a set of six univariate ANOVAs (one for each
resource/DV) for each window, and apply a familywise correction. For all ANOVAS,
absolute engagement status group was the IV. The six resource difference scores for each
window were each the DV for one ANOVA in that window. Gender was included as
covariate when significant. Following each ANOVA, two univariate planned contrasts
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were conducted to test whether resource levels differed between the “stably high” and
“shifting down” groups and between the “stably lower” and “shifting up” groups,
respectively. That is, for each of the five time windows, there were six ANOVAs (one for
each resource), six “shifting up versus stably high” contrasts, and six “shifting down
versus stably lower” contrasts. The Hochberg step-up method was used to control for
familywise error among each set of six tests.
ANOVAs/ANCOVAs. Of the 30 ANOVAs conducted, there was a significant main
effect for gender in four instances (see Table 5.29). For these analyses, ANCOVA was
used, and contrasts and mean levels adjusted for gender. Eight ANOVAs showed a
significant main effect of group on levels of autonomy, teacher support, or parent support
at different time windows. Results and mean levels for change-to-change models are
reported in Table 5.29 and Figure 5.23.
Univariate contrasts: stably high vs. shifting down. One univariate planned
contrast comparing resource difference scores for “stably high” and “shifting down”
groups was significant, after adjusting for familywise error. Students who shifted down
from high absolute levels of engagement to lower levels over the summer between sixth
and seventh grade showed a more-pronounced decline in levels of teacher support than
did students who had stably high absolute levels during that that window.
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Table 5.29
Results from ANOVAs or ANCOVAs and planned contrasts conducted for each time window testing
whether changes in resource levels (difference scores) differed based on whether students had stably
high absolute levels of engagement, stably lower levels, shifted up, or shifted down during that
window, adjusting for gender (when appropriate).
During 6th Grade
ANOVA Results:
Contrast Results
Main Effect of Status
Shifting Up
Stably High vs.
vs. Stably Lower
Shifting Down
Resource Change
partial
F(3,572)
p
(S6 minus F6)
η²
partial
partial
F(1,572)
p
F(1,572)
p
η²
η²
Relatedness
.01
1.93
.16
.003
1.96
.16
.003
1.91
.13
Competence
1.06
.36
.01
0.13
.72
<.001
2.96
.09
.01
Autonomy
.04
6.95
.009
.01
12.88 <.001b .02
8.20
<.001b
Teacher Support
5.91
.001c
.03
5.64
.02
.01
8.81
.003d
.02
d
Parent Support
.02
2.10
.15
.004
10.43
.001c
.02
4.37
.005
Peer Support
2.01
.11
.01
0.95
.33
.002
0.15
.69
<.001
Summer Between 6th & 7th Grade
ANOVA Results:
Main Effect of Status
Resource Change
(F7 minus S6)

F(3,572)

p

partial
η²

Relatedness
Competence
Autonomy
Teacher Support
Parent Support
Peer Support

2.61
1.42
3.88
4.27
1.71
1.42

.05
.24
.009c
.005b
.16
.24

.01
.01
.02
.02
.01
.01

Contrast Results
Stably High vs.
Shifting Down
partial
F(1,572)
p
η²
6.60
.01
.01
1.67
.20
.003
4.79
.03
.01
b
9.09
.003
.02
0.64
.42
.001
1.95
.16
.003

Shifting Up
vs. Stably Lower
partial
F(1,572)
p
η²
0.73
.39
.001
0.03
.86
.000
6.02
.01
.01
2.68
.10
.01
3.30
.07
.01
2.25
.13
.004

During 7th Grade
AN(C)OVA Results:
Main Effect of Status
Main Effect of Gender
Resource Change
(S7 minus F7)
Relatednessa

df

3,572
1,571
Competence
3,572
Autonomy
3,572
Teacher Support 3,572
Parent Support 3,572
Peer Support
3,572

F
0.95
29.83
0.09
2.75
2.67
1.57
0.51

p

partial
η²

.01
.41
<.001b .05
.97 <.001
.01
.04
.01
.05
.01
.19
.67 .003

Contrast Results
Stably High vs.
Shifting Down
partial
df
F
p
η²
1,571 2.79 .10
.01

Shifting Up
vs. Stably Lower
partial
df
F
p
η²
1,571 0.98 .32 .002

1,572
1,572
1,572
1,572
1,572

1,572 0.25 .62 <.001
1,572 2.27 .13 .004
1,572 1.12 .29 .002
1,572 4.45 .04
.01
1,572 0.06 .81 <.001
(Continued next page)

0.01
2.72
1.14
0.26
1.13

.93
.10
.29
.61
.29

<.001
.01
.002
<.001
.002
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Summer Between 7th & 8th Grade
AN(C)OVA Results:
Main Effect of Status
Main Effect of Gender
Resource Change
(F8 minus S7)

df

Relatedness
Competencea

3,572
3,571
1,571
Autonomy
3,572
Teacher Support 3,572
Parent Support 3,572
Peer Support
3,572

F

p

partial
η²

3.62
1.34
8.98
5.61
5.79
1.23
0.21

.01
.26
.003b
.001c
.001b
.30
.89

.02
.01
.02
.03
.03
.01
.001

Contrast Results
Stably High vs.
Shifting Down
partial
df
F
p
η²
1,572 2.49 .12 .004
1,571 2.39 .12 .004

Shifting Up
vs. Stably Lower
partial
df
F
p
η²
1,572 0.08 .77 <.001
1,571 0.42 .52 .001

1,572
1,572
1,572
1,572

1,572
1,572
1,572
1,572

6.66
4.45
0.07
0.55

.01
.04
.79
.46

.01
.01
<.001
.001

4.64
0.16
0.38
0.02

.03
.69
.54
.88

.01
<.001
.001
<.001

During 8th Grade
AN(C)OVA Results:
Main Effect of Status
Main Effect of Gender
Resource Change
(S8 minus F8)
Relatedness
Competence
Autonomy
Teacher Support
Parent Supporta
Peer Supporta

df

F

p

partial
η²

3,572
3,572
3,572
3,572
3,571
1,571
3,571
1,571

0.96
1.24
0.73
4.50
2.71
11.70
1.63
6.88

.41
.30
.53
.004b
.04
.001b
.18
.009c

.01
.01
.004
.02
.01
.02
.01
.01

Contrast Results
Stably High vs.
Shifting Down
partial
df
F
p
η²
1,572 0.18 .67 .000
1,572 1.65 .20 .003
1,572 1.90 .17 .003
1,572 0.40 .53 .001
1,571 4.41 .04
.01

Shifting Up
vs. Stably Lower
partial
df
F
p
η²
1,572 2.62 .11
.01
1,572 1.93 .17 .003
1,572 0.07 .79 <.001
1,572 9.89 .002b .02
1,571 2.67 .10
.01

1,571 0.00

1,571 2.03

.99

<.001

.15

.004

n = 576.
a
analyses controlled for gender, coded such that 1 = female and 0 = male.
Grey text indicates test not significant using Hochberg’s step-up method to adjust for familywise error,
significant values indicated by superscript at the following alpha values: b p <.0083; c p <.01, d p <.0125,
e
p <.0167, f p <.025, g p <.025, h p <.05.

Chapter 5. Results

267

Figure 5.23. Change-to-change models: Resource difference scores during each time window for
students who had stably high absolute levels of engagement, stably lower levels, shifted down from high
to lower levels, or shifted up from lower to high absolute levels of engagement during that window.
Planned contrasts compared resource levels for the following pairs of statuses: stably high vs. shifting
down; shifting up vs. stably lower. Results are shown above corresponding pairs of bars; asterisk
indicates significant difference, see Table 5.25.
n = 576. Sup. = Support. Superscript a indicates mean levels adjusted for gender at a value of .52, with
gender coded as male = 0 and female = 1. Scores could range from 1 to 5.
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Univariate contrasts: stably lower vs. shifting up. Four of the contrasts comparing
resource difference scores between “stably lower” and “shifting up” groups were
significant. Students who “shifted up” from having lower levels to high absolute levels of
engagement during sixth grade showed more of a gain in levels of autonomy, teacher
support, and parent support than students with “stably lower” levels (who showed slight
average drop in all three resources). Students “shifted up” during eighth grade also
experienced more of a gain in levels of teacher support than students with stably lower
levels (who experienced a loss in teacher support). Effect sizes were small for all
significant contrasts (partial eta squared = .02).
Summary of research question 2c and 2c1. The hypothesis guiding these
analyses was that all six resources would play a significant role in explaining shifts in
engagement during time windows that showed either particularly large or particularly
small mean-level declines in engagement, such that students who shift up or down have
higher or lower resource levels, respectively, than those who maintain stably lower or
higher levels of engagement. This was supported. The time windows with steepest and
least-steep mean declines in engagement were the windows during eighth grade and over
the summer between seventh and eighth grade, respectively. All resources showed at least
one significant effect in the expected directions during those windows. Effects were
strongest for teacher support, autonomy, and relatedness. The extent to which these
effects would be found in launch, ambient-level, and or change-to-change models was
left as an exploratory question. Effects were strongest for the ambient-level models and
weakest for the change-to-change models, but there was at least one significant finding
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for each of the three proposed possible models.
In the time window with the smallest decline in average engagement levels, over
the summer between seventh and eighth grade, the students who maintained stably high
absolute levels of engagement (instead of shifting down) were distinguished by
maintaining significantly higher average (ambient) levels of relatedness, autonomy, and
teacher support across the window. The students who recovered from having lower to
high absolute levels of engagement during that window (instead of staying stably lower)
had significantly higher levels of all resources except peer support at the start of the
window (i.e. were “launched”), and also had higher average levels of those five resources
across the window.
In the window that showed the most-pronounced drop in average levels of
engagement, during eighth grade, the students who shifted down (instead of maintaining
stably high absolute levels) in that window were distinguished by their significantly
lower average levels of autonomy (and marginally significantly lower average levels of
relatedness, competence, and teacher support). Students who were able to buck the trend
and recover from lower to high absolute levels (instead of remaining in the “stably lower”
realm) were distinguished by having an increase (instead of a decrease; change-to-change
model) in teacher support, having higher levels of all resources except peer support at the
beginning of eighth grade (launch model), and having higher average levels of all six
resources across eighth grade.
There were also effects found for every resource when considering the windows
that showed the biggest shifts in absolute levels of engagement. The biggest shift up was
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during sixth grade, and both the launch and ambient models showed that students who
shifted up during that window had higher initial and ambient levels of all resources
(except for a marginally significant difference in levels of competence in the launch
models) than students who remained stably lower. The change-to-change models showed
that students who shifted up had a bigger gain in autonomy, teacher support, and parent
support than students with stably lower levels of engagement (who showed slight
declines during that period).
The biggest shift down was also during sixth grade, and the ambient-level models
showed that students who maintained stably high absolute levels of engagement during
this window had higher average levels of relatedness, autonomy support and teacher
support than did students who shifted down. The largest number of students who stayed
stably high instead of shifting down occurred in the window during seventh grade, and
ambient-level models showed that those who maintained stably high levels of
engagement had higher average levels of competence, autonomy, and teacher support
than students who shifted down.
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Research Question 3. Are there multiple alternative pathways of engagement that
different students follow across middle school?
RQ 3a. Development. Can multiple sub-groups of students be identified who follow
different alternative trajectories of engagement (Growth curve)?
This research question used growth mixture modeling (GMM) to determine
whether, underlying the normative engagement growth curve, there were actually
multiple sub-groups of students who followed different alternative trajectories of
engagement. To accomplish this, a latent grouping variable was added to the
unconditional engagement growth curve model from research question 1a, and a series of
models were tested to determine the number of sub-groups showing different growth
curves that best described the data. This is represented in Figure 5.24, in which the large
circle represents the latent grouping variable with some number, c, of unknown groups
(or, as they are called in this technique, classes55). Rather than estimating average growth
curve parameters for the entire sample, different estimates are computed for each class,
such that classes can differ in, for example, their average intercepts, slopes, covariances,
and/or overall shapes (e.g. predominantly characterized by linear vs. quadratic growth
terms).
To determine the best number of classes, this question drew on a four-step process
recommended by Ram and Grimm (2009). The first step, problem definition, entails
drawing on theory, prior empirical findings, and preliminary examinations of data (e.g.

55

Because this study uses educational data, I want to clarify that the word classes in this context is

unrelated to students’ academic coursework or classrooms.
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plots) to inform expectations about the possible number of classes and the parameters
(namely: factor means, variances/covariances, and/or shapes) by which they are expected
to differ (p. 5). The next part of step one is to estimate a single-group growth curve model
to serve as a baseline, which was done in research question 1a. The unconditional model
(i.e. without predictors) was used as the baseline here. Step two is model specification, in
which models with increasing numbers of classes are tested and compared, and for each
number of classes, models are also compared that allow different sets of parameters to
differ across classes (i.e. only factor means, factor means and variances/covariances,
possibly residual variances), or all of the above and pattern/shape of growth).

Figure 5.24.
Growth mixture model allowing for multiple classes of engagement trajectories.
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The third step, model estimation (obtaining parameter estimates and fit statistics)
and the fourth step, model selection and interpretation, are iterative. Models with
increasing numbers of classes (and increasing complexity) are tested until there are no
notable improvements, according to the following considerations. After each successive
model is estimated, model results are checked for convergence problems or improper
values (such as negative variances), which can suggest model misspecification or a nonidentified model. Then models are compared using several criteria to decide how many
classes best represent the data. Relative fit indices (AIC, BIC, and Adjusted BIC or
ABIC, in which lower values are better) are used to identify better-fitting candidate
models and dismiss poorer-fitting models (or models whose fit is poorer than the baseline
model). Next, models are evaluated in terms of entropy values and posterior probabilities
of class membership, which give information on how distinct the groups are and how
clear the division of students into groups is. Models are also compared based on
likelihood-ratio tests (LRTs; this study used the bootstrapped LRT or BLRT) that test
whether a given model fits significantly better than a model with one fewer class. To
make the final decision, alternative empirically defensible models are compared, in order
to identify a set of sub-groups that are parsimonious, distinct, interpretable, and
theoretically and substantively meaningful.
Problem definition: previous empirical findings. Based on the four previous
studies that identified sub-groups of students who follow different trajectories of
engagement, groups were expected to differ primarily in respect to intercept and linear
slope means (i.e. engagement levels and rates of change over time). A detailed description
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of prior empirical findings can be found in the literature review, and expectations about
the possible number of groups and the nature of their expected intercept and slope means
are reported in the hypotheses for this question.
Although logically groups might also be expected to differ in their growth factor
variances and covariances (e.g., intercept-slope covariances might be more negative for
steeply-declining groups), the prior empirical research on engagement trajectory classes
either did not investigate factor variances or constrained them to be equal across
classes56. In terms of possible shapes, most groups differed from one another in terms of
linear change over time, although Archambault and colleagues (2009) and Janosz and
colleagues (2008) found groups distinguished by their quadratic shape, and Li and Lerner
(2011) found one group characterized by cubic shape, suggesting alternative shapes
might be possible.
Problem definition: preliminary analyses. Examination of plots of observed
engagement trajectories from a subsample of students suggested up to six possible groups
(shown in Figure B.1 in Appendix B) that seemed to be characterized primarily by
differences in intercept and linear slope means. The largest group of students had
moderately-high levels of engagement that showed a slight or moderate decline over
time. Next, there were up to three groups of students whose levels were generally stable:
a small group with stably high levels that remained above a 4 (out of 5, on a scale where
56

Li and Lerner (2011) used semi-parametric mixture modeling, in which all factor variances are

constricted to zero. Wylie and Hodgens (2012) did not use a formal modeling process to form groups and
did not explicitly discuss differences in variances among the classes. The two remaining studies
(Archambault et al., 2009; and Janosz et al., 2008) only allowed groups to differ on the factor means.
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1 is low and 5 is high), a large group with stably moderately-high levels that were
centered around approximately a four, and another large group with stably moderatelylow levels centered around the midpoint of the scale (i.e., 3). Fifth, there was one small
group with levels that started high and showed a steep decline, and sixth, a very small
group that showed a notable increase over time. In terms of possible differences in factor
variances, students in the stably high group varied very little in their intercepts and slopes
whereas the moderately-low group varied more in both. There did not seem to be any
evidence of groups characterized by a difference in shape: Although some individual
students' trajectories were characterized by quadratic and/or cubic change, these patterns
of change did not seem to be similar to one another; linear change seemed to be the only
common pattern.
Model specification: number of classes and distinguishing parameters. First,
models were tested in which only factor means (the average intercept and slope terms)
could vary between classes, and both factor variances/ covariances and the variances/
covariances for measurement errors were constrained to be equal between classes.
Models were estimated that had two through seven classes (as described below). Next,
models were estimated in which factor variances and covariances were also allowed to
vary between classes. These models encountered estimation problems starting with the
three-class model such that factor variances were slightly negative or factor correlations
were greater than one; factor variances were fixed to zero in most classes to address this
problem (which defeats the purpose of allowing them to vary). These improper values
may have reflected model misspecification (i.e., that variances really did not vary among
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classes); in at least some cases (those with larger numbers of classes) they reflected
under-identification of the models in that there were too many parameters estimated with
not enough observed data on which to base estimates. Models in which measurement
error variances and/or covariances were allowed to differ between classes resulted in
similar problems. Based on these problems, the decision was made to constrain variances
and covariances of factors and measurement residuals to be equal across classes. Next,
models were estimated to determine whether groups might differ in shape. Results did not
suggest that any of the groups were characterized by a shape other than linear growth57.
Model estimation. Models were examined for local maxima (Wickrama et al.,
2017); only slight differences were found and the number of random starts was increased
until results from different seeds were identical. All models were then re-run with the
same number of random starts to make model information comparable among models
with different numbers of classes. Screening revealed one student (who only had data for
two time points) whose inclusion caused problems when high numbers of random starts
were used, this student was removed from subsequent analyses58. Additionally, because

57

Even though examination of plots did not suggest any groups characterized by a shape other

than linear growth, other possible shapes were investigated because of the existence of groups characterized
by quadratic or cubic shapes in prior research. In models in which an additional quadratic or cubic
parameter was added, the shapes of the average trajectories still appeared to be mostly linear, and the means
for the quadratic or cubic slope terms were not significant.
58

Investigation of Cook’s distance values revealed three students with a Cook’s D greater than

one. Two had trajectories with 5-6 time points that showed a steep decline; these trajectories were two of
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of the large number of students who were missing data by design, the initial modelbuilding process was also conducted using only students who had at least three time
points of data to avoid interpolating a trajectory that did not actually exist; similar
trajectory groups emerged.
Model selection criteria. Models were tested with increasing numbers of classes
until there were no improvements in fit, classification, or interpretability/meaning of
classes, ending with a seven-class model. Statistics for each model are presented in Table
5.30).
Interpretability and meaningfulness of classes. The models with three through
six classes all had groups that followed interpretable average trajectories that clearly
corresponded to one of the groups identified in preliminary examinations of plots; the
groups in the two-class model, despite its high classification precision, had very little
theoretical utility, consisting only a very small group (14 students) with an increasing
trajectory and the remainder of students (98%) in a trajectory essentially identical to that
of the whole sample. Starting with the three-class group, however, there were two large
groups corresponding to the moderately-high-declining and the moderately-low groups,
in addition to the small increasing group. The four-class model added the small steeply
declining group. Very small groups may indicate spurious groups that do not exist in the

the members of the steeply declining group. Without these students that class did not emerge; they were
deemed to be authentic trajectories and retained in the sample. Removing only the student with the largest
Cook’s distance (who only had 2 points) resulted in no noticeable difference at lower numbers of random
starting values and similar results with higher numbers of starts.
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population; although the first increasing group and the declining group were quite small,
they represent small groups seen in the other empirical studies and so were considered to
be valid groups (but inferences based on their members should be interpreted with
caution). The five-class model added the large stably-high group, both of which were of
theoretical interest for this study. In particular, the stably high group was both among the
most-clearly defined groups in the preliminary data, and one of the primary goals of the
study was to test which resources might underly a group whose levels remain high across
middle school. The six-class model added the moderate-high stable group. Because there
were already two classes with mean levels mostly between a three and four were
distinguished, the addition of a third such group may not be substantively important. The
seven-class model added another increasing group whose levels ended near a 5; however,
this seventh group was untenably small (2 students).
Classification precision. The two-class model showed the best classification
precision, with good entropy (> 80, Ram & Grimm, 2009) and posterior probabilities (all
>.80), followed by the models with three, four, and five classes. The latter three all
showed a similar precision of classification, with adequate entropy (> .60), and posterior
probabilities ( >.70, Nagin, 2005). Six- and seven-class models showed poorer
classification.
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Table 5.30
Fit statistics, likelihood ratio tests, and classification information for growth mixture models
with one through seven classes of students who follow different trajectories of engagement.
1-class 2-class 3-class 4-class 5-class 6-class 7-class
Model
Model
Model
Model
Model
Model
Model
Relative fit indices
AIC
3430.79 3403.36 3389.67 3386.47 3387.51 3387.08 3388.17
BIC
3500.46 3486.09 3485.46 3495.33 3509.43 3522.06 3536.22
ABIC
3449.67 3425.77 3415.62 3415.97 3420.54 3423.65 3428.28
Likelihood-ratio test (with three degrees of freedom)
BLRT
Classification information
Entropy

n/a

33.43*** 19.69***
0.85

0.62

9.20ns

4.96ns

6.43ns

4.91ns

0.65

0.63

0.55

0.58

Posterior probabilities for each class; counts (percentage of sample) for each class
Moderately high 1.00
.97
.83
.82
.74
.61
/ normative
575
561
368
347
274
233
(1.00)
(.98)
(.64)
(.60)
(.48)
(.41)
Increasing
.84
.89
.89
.86
.86
14
12
12
14
13
(.02)
(.02)
(.02)
(.02)
(.02)
Moderately low
.77
.75
.73
.12
195
211
161
138
(.34)
(.37)
(.28)
(.24)
Declining
.80
.80
.85
5
9
7
(.01)
(.02)
(.01)
Stably high
.78
.74
117
131
(.20)
(.23)
Stable moderate
.58
53
(.09)
Increasing-tohigh

.61
226
(.39)

.84
14
(.02)
.64
96
(.17)
.02
7
(.01)
.75
135
(.23)
.58
95
(.17)
.01
2
(.003)
n = 575. Growth mixture models were specified to allow only growth factor means to vary
between classes. Abbreviations: AIC = Akaike information criterion; BIC= Bayesian information
criterion; ABIC = Adjusted BIC. LRT = likelihood-ratio test; bootstrapped LRT = BLRT.
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Information criteria (ICs). The three-and four-class models performed best when
considering all ICs: The three-class model had the best BIC, followed by the four-class
model. Models with three and four classes had the best ABIC. Models with three, four,
five, six, and seven classes all showed similar AIC values; the four-class model was best
by a small amount. Because simulation studies show that BIC performs best among the
ICs statistics in accurately identifying the correct number of classes, and the AIC tends to
endorse more classes than truly exist (Nyuland, Asparouhov, & Muthén, 2007), this
suggests that there were three underlying classes.
Likelihood ratio tests. The BLRT showed that the two-class model fit
significantly better than a model with one less class. The same was true for the three-class
model. Tests for models with four or more classes did not show significant improvements
in fit. This suggests that there were three underlying classes or groups in the data.
Final model selection and interpretation. When considering all criteria in
conjunction, the two-class group was eliminated because its groups, while statistically
distinct, were empirically not useful. The six- and seven-class groups were eliminated
because their classes did not seem necessary to capture the data, as well as showing low
classification confidence and poorer BIC. The three-, four-, and five-class models all had
interpretable classes, similar acceptable entropy and posterior classification. Of these, the
three-class model was the best fit to the data as shown by the BLRT test as well as BIC.
Accordingly, using Ram and Grimm’s criteria, the three-class model was the logical
choice.
On the other hand, the five-class model had certain advantages. It was the most
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parsimonious model that was able to capture the distinct trajectories apparent in the
preliminary examinations of the observed data; that is, groups with trajectories that
increased and declined and multiple groups with relatively stable trajectories, including a
stably high group. In this way, it was the only model able to meet the stated theoretical
goals of this study. Additionally, the five-class group was also the most parsimonious in
which the variance for the slope factor was no longer significant, indicating that the
classes were able to usefully explain students’ varying rates of change of engagement
over middle school (in the three- and four-class models, there was still significant slope
variance.)
To best meet the purposes of this study we present both the three-class model,
which is the logical choice based on current best practices in model selection, and also
present the five-class model because of its strong theoretical utility. Because the fiveclass model is better-suited to answer the remaining sub-questions, that model is the one
carried forward for interpretation in the rest of this research question. The extent to which
findings from these analyses do or do not distinguish the five trajectory groups will
provide additional information as to whether or not five distinct underlying classes really
seem to exist.
Final model interpretation and hypotheses. The five-class model is described
first because it gives the most-complete overview of trajectory groups, followed by the
three-class model. The trajectory groups in the five-class model corresponded well to the
majority of hypotheses for this question. The largest group (48% of the sample) had
levels that were relatively similar to the normative growth curve for the entire sample,
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with engagement levels that showed a slight decline but remained above the midpoint
(see Figure 5.25 for illustration of all trajectory groups) This group did, however, have a
steeper rate of decline than the normative trajectory in this sample (although no steeper
than the normative trajectories in other studies) so is termed simply “moderate-high.”

Figure 5.25. Average group trajectories and parameter information for 5-class growth
mixture model.
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I hypothesized up to two stable groups whose trajectories were roughly parallel to
the normative trajectory, and both of these were found: the stably high group (termed
“highest”; 20% of the sample) had levels above the first group, and the moderately-low
group (termed “low-moderate,” 24%) had levels below. Notably, mean levels for the
“highest” group stayed above a four (on a five-point scale) across middle school.
I also expected up to two unstable trajectories that showed changing levels across
middle school. Both of these were also found: the “declining” group (2% of the sample)
started with levels above the midpoint and declined at a steeper rate than the first group,
resulting in a lower relative rank among trajectories in eighth grade than it had in sixth
grade (i.e. started with third-highest levels; ended with lowest levels). This group was a
“sinking sister ship” to the first group, starting with levels that were only slightly lower
but dropping much more quickly. Finally, there was the “increasing” group (2% of the
sample) that showed some recovery over the course of middle school, ending middle
school with a higher relative rank among the groups in eighth grade than in sixth grade
(i.e. no longer group with the lowest levels). This group was a “rising sister ship” to the
low-moderate group, starting around a two and ending by intersecting the latter group
near the midpoint.
The majority of hypotheses were also supported in the three-class model, which is
illustrated in Figure 5.26. The largest group (“moderate-high”) was still relatively similar
to the normative trajectory for the entire sample, there was a stable group roughly parallel
to that first group (“low-moderate”), and there was an unstable group that showed more
change (increasing); in the three-class model, however, it did not necessarily change
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rank; ending with mean levels that were almost identical to those for the “low-moderate”
group and thus tying for lowest. For both the three-class and the five-class models, then,
although some sub-hypotheses about the nature of the specific groups were not met in
full, the larger hypotheses about the groups that would be found were supported.

Figure 5.26
Average group trajectories and parameter information for 3-class growth mixture model.

Chapter 5. Results

285

Finally, the distribution of male and female students in the different engagement
trajectory groups was examined to inform whether gender should be included as a
covariate in the remaining analyses in this research question. There was a roughly even
gender split in most groups: very even in the highest and increasing groups, a slightly
higher proportion of female students in the moderate-high group, and slightly lower
proportion in the low-moderate group. The declining group, however, was almost entirely
male students: only one of the nine students was female. Because of this uneven split,
sensitivity analyses revealed that adjusting for gender in the subsequent analyses led to
distorted adjusted levels and counts, and so gender was not included as a covariate.
Table 5.31
Counts of female and male students in the five engagement trajectory groups.
ModerateLowDeclining Increasing
Total
Highest
High
Moderate
65
157
72
1
7
302
Female students
(55.6%)
(57.3%)
(44.7%)
(11.1%)
(50.0%) (52.5%)
52
117
89
8
7
273
Male students
(44.4%)
(42.7%)
(55.3%)
(88.9%)
(50.0%) (47.5%)
117
274
161
9
14
575
Total
Note: Percentage of male and female students in each group shown in parentheses.
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RQ 3a.1. Do sub-groups of students who follow different trajectories also
differ in their engagement levels at the end eighth grade?
The remaining questions investigated the extent to which the five groups of
students who followed different trajectories of engagement also differed in their levels of
engagement and achievement at the end of eighth grade, as well as in their resource levels
throughout middle school. In addition to examining subgroup differences in mean levels,
the remaining questions also examined whether subgroups differed in the proportion of
students they contained who had high absolute levels of engagement and achievement. To
maintain comparability among analyses, a variable representing class membership for
each student was imported into the imputed dataset, and all remaining analyses were
conducted using IBM SPSS.
This sub-question explores whether groups of students who followed these
different trajectories also showed significant differences in their engagement at the end of
eighth grade. A one-way ANOVA was calculated, with engagement levels in the spring of
eighth grade as the DV, and students’ engagement trajectory group membership as the IV
with five levels (one for each of the five trajectory classes identified in research question
3a). As expected, there was a significant main effect for trajectory group, F(4,570) =
163.47, p < .001, partial η2 =.53, indicating that some trajectory groups differed in their
average levels of engagement in spring of eighth grade.
Post-hoc tests using Hochberg’s step-up method to correct for familywise error
showed that every group differed from every other group in levels of engagement in
eighth grade with one exception. Eighth-grade engagement levels did not differ for the
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increasing and declining groups. (See Table 5.32.)
Table 5.32
Mean levels of engagement at the end of eighth grade and results of post-hoc
comparisons for the five engagement trajectory groups.
Highest
ModerateLow Declining Increasing
High
Moderate
(n = 117) (n = 274) (n =161)
(n = 9)
(n = 14)
a
4.40
3.64
3.03
2.12
2.58a
Engagement levels M
th
(spring of 8 grade) SD
(.43)
(.49)
(.51)
(.95)
(.58)
Note: Total n = 575.
M = mean, SD = standard deviation. Mean levels with the same superscript do not differ
based on post-hoc tests using Hochberg’s step-up method to adjust for familywise error
within each row; all other pairwise comparisons significant at p < .01.
There were several hypotheses for this question. The first was that the three
relatively-stable trajectory groups (highest, moderate-high, low-moderate) would show
meaningful differences in engagement levels in spring of eighth grade; this was supported
as seen in significant post-hoc tests results. Students in the highest trajectory, highest,
were expected to end eighth grade with average levels of engagement that were on par
with the criteria for “sufficiently high” engagement levels (above 4, on a 1 to 5 scale
where 5 is high); this was also supported (mean = 4.40). Students in the largest
(moderate-high) trajectory were expected to end eighth grade with levels that were not
high, but were still clearly above the midpoint (between roughly a 3.5 and 4 out of 5),
indicating that students were more engaged than they were disaffected; this was
supported (mean = 3.64). The low-moderate trajectory was expected to end eighth grade
with levels near the midpoint (approximately in the range of 2.75 to 3.25), indicating
engagement levels that were not clearly positive but were instead ambiguous: evenly
balanced with disaffection; this was also supported (mean = 3.01).
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Students in the declining, sinking-sister-ship group were expected to have
significantly lower levels of engagement in eighth grade than students in their sister-ship
trajectory (the moderate-high group, which it most resembled in sixth grade); this was
supported. Finally, there was an exploratory hypothesis that students in the increasing
trajectory group might have eighth-grade levels that did not significantly differ from
those of students in the moderate-high or highest trajectory groups, indicating meaningful
recovery. This was not supported: Students in the increasing group had significantly
lower levels than all groups except the declining group.
RQ 3a.2. Do these sub-groups differ in the proportion of students they
contain who have high engagement levels at the end of eighth grade (Absolute
levels)?
This question returns to the investigation of the extent to which students have
sufficiently “high absolute levels” of engagement (a 4 out of 5 on every positive
engagement item), asking whether more students have “high absolute levels” in some
groups than other. The majority of students with high absolute levels of engagement were
in the highest group (63 of the 117 students in that group). There were also 16 students
with high absolute levels of engagement in the moderate-high group, and one in the lowmoderate group; there were no students with high absolute levels in the increasing or
declining groups.
A 2 x 5 contingency table analysis indicated significant differences among the
five groups in proportions of having high (vs. lower) absolute levels of engagement,
Pearson χ2(4, n = 575) = 198.15, p < .000, Cramer's V = .59. Follow-up tests showed that
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the highest group had significantly more students with high absolute levels than did all
other groups, and that the moderate-high group also had significantly more of these
students than did the low-moderate group, see Table 5.33.
Table 5.33
Counts of students with high absolute levels of engagement at the end of eighth grade
and results of follow-up contingency tests for the five engagement trajectory groups.
Highest ModerateLowDeclining Increasing Total
High
Moderate
High absolute levels
of engagement
Lower levels

63
(53.8%)
54
(46.2%)

16
(5.8%)
258
(94.2%)

1b
(0.6%)
160
(99.4%)

0ab
(--)
14
(100%)

0ab
(--)
9
(100%)

80
495

117
274
161
14
9
575
Total
Note: Total n = 575.
M = mean, SD = standard deviation. Mean levels with the same superscript do not differ
based on single degree-of-freedom chi-square tests; all other pairwise comparisons
significant at p < .01. No test could be conducted comparing the declining and increasing
groups because both had zero students with high absolute levels.
There were three hypotheses for this question. First, that the highest group would
have a higher proportion of students with high absolute engagement levels than all other
groups; this was supported. Next, that the moderate-high group would have more students
with high levels than the low-moderate and declining groups. This was supported only for
the former group; the moderate high group did not differ from the declining group
(although, with the very small expected cell sizes, there may not have been adequate
power to detect differences; Delucchi, 1993.) Finally, that the increasing group would
also have higher levels than low-moderate and declining groups; this was not supported.
RQ 3b. Performance. Do sub-groups of students who follow different trajectories
also differ in their grades at the end eighth grade?
The next research question tested whether the five engagement trajectory groups
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differed in achievement at the end of eighth grade, first looking at mean levels, then
absolute levels. For the first part of this question, a one-way ANCOVA tested whether
mean levels of GPA in the spring of eighth grade (the DV), differed based on engagement
trajectory groups (the IV with five levels). There was a significant effect for group,
F(4,569) = 17.03, p < .001, partial η2 =.11, indicating that engagement trajectory group
membership explained about a tenth of the variance in achievement at the end of eighth
grade. Post-hoc tests using Hochberg’s step-up method to correct for familywise error
indicated that students in the highest group had higher GPAs than students in all other
groups, and that students in the moderate-high group had higher GPAs than students in
the low-moderate and increasing groups. Other groups did not differ significantly, see
Table 5.3459.
Table 5.34
Mean levels of achievement at the end of eighth grade and results of post-hoc
comparisons for the five engagement trajectory groups.
Highest
ModerateLowDeclining Increasing
High
Moderate
(n = 117) (n = 274) (n =161)
(n = 9)
(n = 14)
a
bc
abc
M
3.19
2.82
2.43
2.11
2.17bc
GPA
th
(spring of 8 grade) SD
.73
.87
.92
.83
.84
Note: Total n = 575.
M = mean, SD = standard deviation. Mean levels with the same superscript do not differ
based on post-hoc tests using Hochberg’s step-up method to adjust for familywise error
within each row; all other pairwise comparisons significant at p < .01. GPA could range
from 0 (F) to 4 (A).

59

Comparisons of the moderate-high group with the declining and moderate low with increasing

groups (mean difference = .71 and .26, respectively) were not significant because of large standard errors
(.29 and .24) due to variation in the smaller groups. It may also be worth noting that these comparisons
were significant (p = .013 and .017) before correcting for familywise error.
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The overall hypothesis for this question was that that GPA in eighth grade would
correspond in rank to eighth-grade engagement levels, with students in the highest group
having higher grades than students in the moderate-high group, students in the
“normative” group having higher levels than students in the low-moderate group, and
students in the declining “sinking sister ship” group having lower grades than students in
its “sister ship” group, the moderate-high group. All of these hypotheses were supported.
RQ 3b.1. Do these sub-groups differ in the proportion of students they
contain who have high achievement levels at the end of eighth grade (Absolute
levels)?
Next, this question examined the extent to which students in the five engagement
trajectory groups differed in the proportion of students they contained who had high
absolute levels of achievement (a B or higher on every core course grade). There were
students with high absolute levels of achievement in all five of the groups. These students
comprised more than half of the highest group (67 of the 117 students) and about 40
percent of the moderate-high group (114 of 274 students). A smaller proportion of the
remaining groups had high absolute levels: almost 15 percent in the declining groups and
roughly 20 percent in the low-moderate and increasing groups.
A 2 x 5 contingency table analysis indicated significant differences among the
five groups in proportions of having high (vs. lower) absolute levels of achievement,
Pearson χ2(4, n = 575) = 48.42.15, p < .000, Cramer's V = .29. Follow-up tests showed
that the stable high group had significantly more students with high absolute levels than
all other groups except the declining group, and that the moderate-high group also had
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significantly more than the low-moderate group, see Table 5.35.
Table 5.35
Counts of students with high absolute levels of achievement at the end of eighth grade
and results of follow-up contingency tests for the five engagement trajectory groups.
Highest ModerateLowDeclining Increasing Total
High
Moderate
High absolute levels
of achievement
Lower levels

67a
(57.3%)
50
(42.7%)
274

114b
(41.6%)
160
(58.4%)
117

31c
(19.3%)
130
(80.7%)
161

2bc
(22.2%)
12
(85.7%)
14

2abc
(14.3%)
7
(77.8%)
9

216
359

575
Total
Note: Total n = 575.
Counts with the same superscript do not differ based on single degree-of-freedom chisquare tests; all other pairwise comparisons significant at p < .01.
The first hypotheses for this question was that at the proportion of students with
sufficiently high absolute levels of achievement at the end of eighth grade would be
highest in the highest group and next-highest in the moderate-high group, which was
supported. Both groups were expected to have a higher proportion of students with high
absolute levels of achievement than the low-moderate or declining groups, which was
partially supported (the moderate high group did not significantly differ from the
declining group; the other hypothesized comparisons were found.) Of interest was the
possibility that the proportion of students with high levels of achievement in the
increasing group might not significantly differ from the proportions in the moderate-high
group, and this was supported (although this may have more to do with the very small
cell sizes than the actual proportions, which were not similar60.)

60

The comparison of the increasing and moderate-high group was significant (at p = .04) before

correcting for familywise error, as was the comparison of the declining and high groups).
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RQ 3b.2. Do these sub-groups differ in the proportion of students they
contain who show high engagement and high achievement levels at the end of eighth
grade (Absolute levels)?
Next, this sub-question examined the extent to which students in the five
engagement trajectory groups differed in whether they had both high absolute levels of
engagement and high absolute levels of achievement (versus lower levels of either). The
proportions of students who had high absolute levels of engagement and achievement
among the five engagement trajectory groups were similar to those for having high
absolute levels of engagement alone: The highest group housed the majority of students
with high absolute levels of engagement and achievement (39 students; making up a third
of the group). The moderate-high group held nine such students, the low-moderate group
had one, and the increasing and declining groups had zero.
A 2 x 5 contingency table analysis indicated significant differences among the
five groups in proportions of having high (vs. lower) absolute levels of engagement and
achievement, Pearson χ2(4, n = 575) = 117.07, p < .000, Cramer's V = .45. Follow-up
tests showed that the highest group had significantly more students with high absolute
levels of engagement and achievement than did the moderate-high group and the lowmoderate group. No other comparisons were significant61, see Table 5.36.

61

The comparison of the increasing group and declining groups with the high group were

significant (at p = .01 and p = .04, respectively) before correcting for familywise error.
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Table 5.36
Counts of students with high absolute levels of engagement and achievement at the end
of eighth grade and results of follow-up contingency tests for the five engagement
trajectory groups.
Highest ModerateLowDeclining Increasing Total
High
Moderate
High absolute levels
of engagement
and achievement

39a
(33.3%)

9b
(3.3%)

1b
(0.6%)

0ab
(--)

0ab
(--)

Lower levels
of either

78
(66.7%)
274

265
(96.7%)
117

160
(99.4%)
161

9
(100%)
14

14
(100%)
9

49
526

575
Total
Note: Total n = 575.
Counts with the same superscript do not differ based on single degree-of-freedom chisquare tests; all other pairwise comparisons significant at p < .01. No test could be
conducted comparing the declining and increasing groups because both had zero students
with high absolute levels.
Hypotheses for this question were only partially supported. The proportion of
students who had high absolute levels of both engagement and achievement at the end of
eighth grade was expected to be smaller than the proportion who only had high
achievement, and this hypothesis was supported. The highest proportion of these students
was expected in the highest group and the second-highest proportion in the moderatehigh group; this was also supported. Both of those groups were expected to have a higher
proportion of students with high absolute levels of achievement and achievement than did
the low-moderate or declining groups; this was only partially supported in that only the
comparison between the highest and low-moderate groups was significant. The last
hypothesis was again exploratory, examining whether the proportion of students with
high absolute levels of engagement and achievement in the increasing group did not
significantly differ from the proportions in its “sister ship,” the moderate-high group.
This was supported, but only because both proportions were very small (or zero).
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RQ 3c. Resources. Do resource levels differ among the sub-groups of students who
follow different trajectories?
RQ 3c.1. What patterns of resource levels characterize the sub-groups of
students who follow each of the different trajectories?
The last section of Research Question 3 investigates the extent to which students
in the different engagement trajectory groups differed in their levels of the six personal
and interpersonal resources (relatedness, competence, autonomy, teacher support, parent
support, and peer support). First, a 5 x 6 mixed between- and within-subjects factorial
MANOVA was used to test whether students in the five engagement trajectory groups
differed in their resource levels over the course of middle school. The between-subjects
factor was group, the within-subjects factor was time (the six time points from sixth to
eighth grade), and the six resources were the DVs. Because most of the hypotheses for
this question focused on between-subjects effects, these are reported first, and effects of
time and the time by group interaction are reported after these hypotheses.
The omnibus test showed a significant main effect for group, Pillai’s Trace = .63,
F(24, 2272) = 17.64, p < .001, partial η2 =.16, indicating that some groups differed from
others in their levels of resources over time. Follow-up between- and within-subjects
factorial ANOVAs showed a significant between-subjects effect of group for each
resource, indicating that there were differences in average resource levels (across all time
points) among the different engagement trajectory groups, see Table 5.37. Follow-up
post-hoc tests, presented in Table 5.37, were conducted to investigate the first set of
hypotheses for this question. Mean levels are shown in Figure 5.27.
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Table 5.37
Results of univariate and post-hoc follow-up tests examining differences in resource
levels among engagement trajectory groups.
Univariate tests: Main effect of engagement trajectory group
Relatedness: F(4, 570) = 51.92 p < .001, partial η2 = .27
Competence: F(4, 570) = 34.70 p < .001, partial η2 = .20
Autonomy: F(4, 570) = 104.73 p < .001, partial η2 = .42
Teacher Support: F(4, 570) = 92.49 p < .001, partial η2 = .39
Parent Support: F(4, 570) = 24.49 p < .001, partial η2 = .15
Friend Support: F(4, 570) = 20.92 p < .001, partial η2 = .13
Follow-up post-hoc tests: Main effect of engagement trajectory group
Pairwise comparisons of mean levels of each resource (averaged across all time points)
Highest ModerateLowDeclining Increasing
High
Moderate
Relatedness
4.16
3.67
3.36
2.56a
2.88a
Competence

4.48

4.34b

4.04c

4.14bc

3.72

Autonomy

3.59

3.16

2.72d

2.57de

2.47e

Teacher Support

4.29

3.85

3.45

3.03f

2.96f

Parent Support

4.64

4.42

4.11g

3.90gh

3.62h

Peer Support

4.45

4.22

4.07i

3.85i

3.92i

Note: Total n = 575.
Counts with the same superscript do not differ based pairwise comparisons using
Hochberg’s step-up method to adjust for familywise error; all other pairwise
comparisons significant at p < .01 with one exception: low-moderate vs. increasing for
autonomy p = .015.
.
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Figure 5.27. Mean resource levels for engagement trajectory groups across middle
school. Error bars represent +/- 1 standard error (for most groups other than increasing
and declining, standard errors were small enough to be obscured by the symbols marking
each group’s data points).
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The first hypothesis was that students in the highest group would show higher
levels of all six resources than did students in the other groups. This was supported: Posthoc tests showed that resource levels were significantly higher for students in the highest
group than they were for students in all other groups. The second hypothesis was that
students in the moderate-high group would show higher levels of some resources than
students in the low-moderate group, and this was also supported: Students in the
moderate-high group had significantly higher levels of all resources.
The remaining hypothesis asked questions about levels at the beginning and end
of middle school. In order to test these comparisons at the isolated time points, planned
contrasts were used. Because the same focal group (e.g. the declining group, in the first
set of contrasts) was used in multiple comparisons (one for each other group), Hochberg’s
step-up method was used to correct for familywise error within each set of four tests.
(Multivariate and univariate contrast results are presented in Table 5.38.)
The declining group was hypothesized to show lower initial levels of some
resources than students in its “sister ship” trajectory (moderate high), and to maintain low
levels throughout middle school such that it ended with the lowest average resource
levels at the end of eighth grade. The hypotheses were generally supported. Students in
the declining group had lower levels of relatedness, autonomy, and teacher support than
students in the moderate high group at the beginning of sixth grade, as expected.
Although its levels were not uniformly low for all resources throughout middle school, it
did have the lowest resource levels at the end of eighth grade. With the exception of one
group comparison (peer support levels did not differ significantly for the declining versus
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the increasing group), students in the declining group had significantly lower levels of all
resources at the end of eight grade than did students in all other groups.
The hypothesis for the increasing group was that its students would have lower
initial resource levels than did students in all other groups, and that their levels would
increase throughout middle school such that their resource levels at the end of eighth
grade were higher than students in groups with lower-ranked average engagement levels
in eighth grade (i.e., the declining group). These hypotheses were partially supported.
Levels for most resources did not increase (see section on effects of time), but other
patterns generally held true: At the beginning of sixth grade, the increasing group had
significantly lower levels of competence, teacher support, and parent support than did all
other groups, and significantly lower levels of relatedness and autonomy than the high,
moderate, and (for autonomy only), low-moderate groups, see Table 5.38. Levels of peer
support did not differ. At the end of eighth grade, students in the increasing group had
significantly higher levels of all resources except peer support when compared to students
in the declining group (the only group that the increasing group surpassed in terms of
rank in engagement levels).
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Table 5.38
Results of planned contrasts comparing resource levels among engagement trajectory
groups at the beginning and end of middle school.
Contrasts comparing resource levels in spring of sixth grade
Declining Increasing Increasing Increasing Increasing
<
<
<
<
<
ModerateHighest
ModerateLowDeclining
High
High
Moderate
Multivariate Contrasts:
Pillai’s Trace:
.16
.13
.06
.03
.02
F(6,565):
17.52***
14.64***
5.61***
3.25**
2.35*
Univariate Contrasts: F(1,570)
Relatedness
5.59*

26.65***

13.36***

4.16ns

.22ns

.07ns

24.07***

21.26***

8.47**

7.52**

Autonomy

8.54**

39.83***

28.33***

5.84*

1.20ns

Teacher Support

6.49*

58.05***

41.85***

11.83**

4.53*

Parent Support

.74ns

31.49***

35.16***

17.78***

9.74**

Peer Support

1.85ns

5.28ns

1.69ns

.00ns

.06ns

Competence

Contrasts comparing resource levels in fall of eighth grade
Declining Declining < Declining < Declining
<
ModerateLow<
Highest
High
Moderate Increasing
Multivariate Contrasts:
.20
.12
.07
.03
Pillai’s Trace:
24.10*** 12.89***
6.92***
3.34**
F(6,565):
Univariate Contrasts: F(1,570)
Relatedness
53.35*** 33.44*** 24.24***
11.87**
Competence

24.25***

13.48***

5.40*

3.92*

Autonomy

56.65***

24.33***

8.69**

4.29*

Teacher Support

83.96***

47.58***

25.46***

10.34**

Parent Support

32.23***

18.83***

12.61***

6.46*

Peer Support

18.14***

10.46**

5.70*

1.85ns

Note: Total n = 575.
*** indicates p < .001, ** indicates p <.01, * indicates p <.05, ns and grey text indicates
not significant. Comparisons used Hochberg’s step-up method to adjust for familywise
within the four tests comparing the increasing group to other groups in sixth grade and
for the four tests comparing the declining group to other groups in eighth grade.
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Effects of time and the time by group interaction term. The omnibus test also
showed a significant main effect of time, Pillai’s Trace = .28, F(30, 541) = 7.11, p < .001,
partial η2 =.16, indicating that there were differences in resource levels among the
different time points. Planned polynomial contrasts revealed significant linear effects for
all six resources (see Table 5.39), as was the case in research question 1c.2. When
averaging across engagement trajectory groups there was a mean decrease in levels of
relatedness, autonomy, teacher support, parent support, and peer support over the course
of middle school, and a mean increase in levels of competence over the course of middle
school (see Figure 5.26). Because linear effects were of primary interest in this question,
higher-order polynomial effects were not interpreted.
There was also a significant interaction effect for time and group, Pillai’s Trace =
.47, F(129, 2176) = 2.40, p < .001, partial η2 =.12, indicating that some groups differed
from others in their patterns of resource levels over time. Separate polynomial contrasts
conducted for each group showed that the moderate-high, low-moderate, and declining
groups showed significant linear declines in levels of relatedness, autonomy, teacher
support, parent support and, for only the moderate-high group, peer support. Levels of
competence showed no linear change for these groups. For the highest group, there were
slight declines in relatedness, autonomy, and teacher support, and a slight increase in
competence. For the increasing group, there were no significant declines for any
resource, and levels of competence showed a significant increase over time.
To shed light on the hypothesis that the declining and increasing groups would be
characterized more by change in their resources than the three other relatively-stable
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groups, follow-up linear contrasts were conducted comparing the resource levels of each
changing trajectory group to its more-stable sister ship. When comparing the declining
group to the moderate-high group, there was a significant linear effect for the time by
group interaction term for relatedness, autonomy, teacher support, and parent support,
suggesting students in the declining group showed a steeper decline in all four of these
resources than did students in the moderate-high group. Although, as previously reported,
students in this group started with low levels of some resources (levels of relatedness
started very low and declined even further), it started with more moderate levels of
autonomy that only fell starting in seventh grade, and, notably, started with high levels of
parent support that were similar to those of the moderate-high group, and the declines in
parent support paralleled its declining engagement levels.
The increasing group showed a significant interaction for competence, autonomy,
and parent support. They started with lower levels of competence that increased to match
those of its newfound sister ship, low-moderate, by the end of middle school. Similarly, it
started with slightly lower levels of autonomy and parent support that did not decline
over time, matching levels with the low-moderate group starting at the end of seventh
grade.
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Table 5.39
Results of linear contrasts testing whether resource levels differed based on time and the
interaction between time and engagement trajectory group.
Results of within-subjects linear contrast
Effect of time by trajectory
Effect of time
group interaction term
F(1,570); (partial η²)
F(1,570); (partial η²)
Relatedness
17.08*** (.03)
4.05** (.03)
Competence
5.16* (.01)
5.29*** (.04)
Autonomy
48.35*** (.08)
8.68*** (.06)
56.40*** (.09)
9.76*** (.06)
Teacher Support
26.60*** (.04)
9.19*** (.06)
Parent Support
5.45* (.01)
1.16ns (.01)
Peer Support
Simple effects: Linear contrasts results for time effect for each engagement trajectory group
Highest
Moderate-High Low-Moderate Declining
Increasing
F(1,116) (pt η²) F(1,273) (pt η²) F(1,160) (pt η²) F(1,8) (pt η²)
F(1,13) (pt η²)
Rel. 11.74** (.09)
31.94*** (.10)
3.81† (.02)
15.50** (.66)
0.51ns (.04)
***
Com. 18.28 (.14)
0.86ns (.00)
2.59ns (.02)
1.18ns (.13)
14.84** (.53)
133.83*** (.33) 70.07*** (.30)
18.83** (.70)
0.21ns (.02)
Aut. 6.17* (.05)
*
***
***
***
107.72 (.28) 23.12 (.13)
40.98 (.84)
0.02ns (.00)
Tch. 6.01 (.05)
21.23*** (.12)
20.97** (.72)
0.39ns (.03)
Par. 0.79ns (.01)
86.99*** (.24)
10.43** (.04)
1.61ns (.01)
1.33ns (.14)
0.02ns (.00)
Peer 1.53ns (.01)
Follow-up tests: Effect of time by trajectory group interaction term for analyses that included
only the two selected groups
Declining vs. Moderate-High
Increasing vs. Moderate-High
F(1,281); (partial η²)
F(1,173); (partial η²)
Relatedness
6.94** (.02)
1.72ns (.01)
Competence
2.42ns (.01)
7.90** (.04)
Autonomy
7.44** (.03)
7.76** (.04)
20.97*** (.07)
1.51ns (.01)
Teacher Support
9.73** (.03)
4.22* (.02)
Parent Support
1.88ns (.01)
0.25ns (.00)
Peer Support
Note: Total n = 575. Rel. = relatedness, Com. = competence, Aut. = autonomy, Tch. = teacher
support, Par. = parent support, peer = peer support; pt η² = partial eta squared;
*** indicates p < .001, ** indicates p <.01, * indicates p <.05, † indicates p < .10, ns and grey
text indicates not significant.
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RQ 3c.2. Do resource levels differ for sub-groups of students who follow
trajectories that end eighth grade with high engagement and achievement vs. those
who do not?
The final part of this research question looks within the two engagement
trajectory groups that housed a reasonable number of students with high absolute levels
of achievement and engagement, asking whether students with high absolute levels of
achievement and engagement showed higher resource levels within those two groups
(moderate-high and highest). Analyses for the moderate-high group (which held only nine
such students) are interpreted with caution because it only held nine such students.
First, a 2 x 6 mixed between- and within-subjects factorial MANOVA was
conducted using only the students who were in the moderate-high engagement trajectory
group. The between-subjects factor was absolute achievement and engagement group
(high absolute levels of both versus lower levels of either), the within-subjects factor was
time (the six time points from sixth to eighth grade), and the six resources were the DVs.
As was the case in all prior analyses involving resource levels, there was a significant
effect for time, Pillai’s trace = .28, F(30, 243) = 2.44, p < .001, partial η2 = .23. There
was, however, no significant main effect of absolute engagement and achievement group,
Pillai’s trace = .02, F(6, 254) = .92, p > .10, partial η2 = .02, indicating that resource
levels did not differ as a whole between students with high achievement and engagement
and students with lower levels of either. The interaction of time and absolute engagement
and achievement group was also not significant, Pillai’s trace = .11, F(30, 243) = 1.04, p
> .10, partial η2 = .11, indicating that patterns of resource levels over time did not vary
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by group.
For the highest group, preliminary analyses showed that resource scores were
often not significantly correlated or only weakly correlated with one another, and so
rather than conducting a MANOVA, separate 2 x 6 mixed between- and within-subjects
factorial ANOVAs were conducted for each resource, using Hochberg’s step-up method
to adjust for familywise error. For all models except parent support, the only significant
effect was that for time; the main effects of absolute achievement and engagement group
and the interaction term of time and absolute achievement and engagement group were
not significant. These models are not interpreted here for the sake of brevity.
The model for parent support had a significant main effect of time, Pillai’s trace =
.21, F(5, 111) = 5.80, p < .001, partial η2 = .21, but the effect for the interaction of time
and group was not significant, Pillai’s trace = .05, F(5, 111) = 1.13, p > .10, partial η2 =
.05, indicating that patterns of parent support did not vary between groups over time.
There was a significant main effect for group, F(1, 115) = 8.79, p < .01, partial η2 = .07,
indicating that levels of parent support differed between groups. Counter to expectations,
students with high absolute levels of engagement and achievement had slightly lower
levels of parent support than their peers, although both groups had very high levels, see
Figure 5.28.

Figure 5.28. Levels of parent support for students in the highest trajectory group who
also had high absolute levels of engagement and achievement (versus lower levels of
either).
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CHAPTER 6.
DISCUSSION

This study used three developmental approaches—examining normative trajectories,
the five time windows, and alternative pathways of student engagement—to identify the
pathways by which students do (and do not) reach the end of eighth grade with high
levels of engagement and achievement, and to discern the processes by which a set of
theoretically-derived personal and interpersonal resources can support students’ progress
along those pathways. The first approach, normative trajectories, examined the average
trajectory of engagement over the course of six time points from the fall of sixth grade to
spring of eighth grade. The second approach, time windows, zoomed in on the
“windows” between each of the adjacent time points to see if the development of
engagement in this sample was punctuated by windows marked by bigger or smaller
declines (or possibly gains) in engagement. The third approach, alternative pathways,
investigated whether there were multiple subgroups of students who followed common
trajectories throughout middle school; and specifically, whether some of those ended
eighth grade with high levels of engagement. In each of these approaches, this study
examined whether the development of engagement was associated with achievement,
especially focusing on GPA at the end of eighth grade.
A major goal of this study was to assess the role played by six personal and
interpersonal resources (namely, relatedness, competence, autonomy, teacher support,
parent support, and peer support) that theory suggests should support the development of
engagement. Rather than examining only one or two resources, or using multiple
regression, which forces predictors to “compete” with one another, this study’s analyses
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tested whether all six resources might foster the development of engagement. It also
tested the timing with which resources might support engagement: with initial levels that
“launch” changes in engagement, with overall levels during the time over which
engagement unfolds, or with changes in levels that correspond to changes in engagement.
Finally, a major thread running throughout this study was an examination of not only
mean-level changes, but absolute levels, examining whether students gained or
maintained the sufficiently high absolute levels of engagement and achievement that
might help them be ready for the transition to high school. The following sections detail a
summary of how results correspond to these different approaches and threads, followed
by a discussion of the study’s strengths and limitations, interpretations of patterns of
findings, and implications for practice and future studies.
Summary of Results
Following a summary of selected preliminary descriptive results, this
section then describes findings from the three developmental approaches, circling back to
summarize results from analyses of academic performance in each of the approaches, and
then results from analyses of resources in each of these approaches, before repeating
these steps for findings from the analyses of absolute levels. Table 6.1 includes a
summary of results for all research questions.

Hypothesis supported?

Research Question 1. How does engagement normatively develop during middle school?
RQ 1.a. Development. What is the normative trajectory of engagement across middle school? (Growth curve)
Average trajectory of sixth-to eighth-grade engagement shows a significant
Yes
linear decline and mean levels that remained above the midpoint at all times.
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Table 6.1
Summary of results
Research Question
Hypotheses

RQ1a.1. Is there significant interindividual variation in normative trajectories of engagement?
Significant residual variance for intercept and slope factors
Yes
RQ 1a.2. How many students show high levels of engagement at the end of eighth grade? (Absolute levels)
Less than half of the sample
Yes; 80 students (13.9%)
RQ 1b. Performance. Do interindividual differences in students’ engagement trajectories predict student grades at the end of
eighth grade? (Growth curves)
Students’ engagement trajectories positively predicted their grade point
Yes
averages at the end of eighth grade (engagement slope and engagement
intercept  GPA spring of 8th grade)
RQ 1b.1. How many students show high levels of achievement at the end of eighth grade? (Absolute levels)
Less than half of the sample
Yes; 216 (37.5%)
RQ 1b.2. How many students show high levels of engagement and achievement at the end of eighth grade? (Absolute levels)
a) Fewer than those who had high absolute levels of engagement or high
Yes; 49 (8.5%)
absolute levels of achievement alone.
b) Considerable but not complete overlap between students who had high
No; some overlap but less than expected (61.3% of
absolute levels of engagement and those with high absolute levels of
those with high absolute engagement, 22.7% of
achievement groups.
those with high absolute achievement)
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RQ 1c. Resources. Do certain resources predict interindividual differences in the slope of engagement trajectories?
RQ 1c.1. Is there evidence that initial resource levels “launch” trajectories, that overall resource levels support trajectories, or

Exploratory: Are biggest impacts in changes in engagement (i.e. strongest
positive predictors of engagement slope) in launch, ambient-level, or changeto-change models?

Change-to change models:
all resources but peer and parent support;
launch and ambient not significant.

RQ 1c.2. Do students who have high engagement and achievement by the end of eighth grade differ in their initial resource
levels, overall resource levels, or trajectories of resources from those who do not? (Absolute levels)
students with high absolute levels of engagement and achievement at the end of Partial: all resource except parent support; found
in launch and ambient-level models, change-to
eighth grade have significantly higher levels of all six resources (relatedness,
change not significant
competence, autonomy, teacher support, parent support, and peer support)
when compared to students with lower levels of engagement or achievement,
Research Question 2. What are key windows of motivational losses, gains, and/or stability in engagement during middle school?
(Absolute levels)
RQ 2a. Development. Are there any time windows during middle school when students’ engagement shows more marked
normative changes?
a) There are windows marked by steeper or less-steep declines (or possibly
Yes: 2 key time windows: during 8th grade is
gains) in mean levels of engagement.
steeper, window between 7th & 8th is least steep
(no decline).
b) Steeper decline during sixth grade
No
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that changes in resources help change trajectories? (Growth curves)

RQ 2a.1. How many students undergo shifts in their engagement levels (versus staying stably high, or stably lower) during each
time window?
Partial: peak in window during 7th grade, decline
a) Number of students with stably high absolute levels is highest during sixth
grade and decreases throughout middle school.
thereafter; fewest during 8th.
b) More students shift from high to lower absolute levels of engagement or
No: Most shifts up and down during 6th grade;
th
th
th
vice versa at key windows from RQ2a (up between 7 & 8 , down during 8 )
most stably high during 7th.
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RQ 2b. Performance. Do time windows marked by steeper drops or gains in engagement also register shifts in students’ grades?
RQ 2b.1. How many students undergo shifts in their grades (versus staying stably high, or stably lower) at each time window
during middle school?
a) Fewer than half of the students have stably high absolute levels of
Yes (at most, 42.4%)
achievement in any given time window,

No: Most shifts up = between 6th & 7th, most shifts
down = between 7th & 8th)

RQ 2b.2. How many students undergo shifts in their engagement and grades (versus staying stably high in both or stably lower
in either) at each time window during middle school?
a) Proportion of students with stably high absolute levels of engagement and
Partial; peak in 7th grade, decrease afterward
achievement decreases over time
No. largest shift up between 6th & 7th; largest shift
b) More shifts up/down in absolute levels of achievement during key time
th
th
th
windows from RQ2a (up between 7 & 8 , down during 8 )
down during 6th.
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b) Exploratory: More shifts up/down in absolute levels of achievement during
key time windows from RQ2a (up between 7th & 8th, down during 8th)

RQ 2c. Resources. Do resource levels differ for students whose engagement levels shift (versus staying stably high, or stably
lower) during particular time windows?
a) Students who shift up or down in key time windows have higher or lower
Yes. Shift up = all 6; shift down = all but parent
resource levels, respectively, than those who maintain stably lower or higher
and peer support.
levels of engagement; all six resources.
b) exploratory: strongest effects for launch, ambient, change -to-change?
Strongest = ambient, weakest = change-to change

Research Question 3. Are there multiple alternative pathways of engagement that different students follow across
middle school?
RQ 3a. Development. Can multiple sub-groups of students be identified who follow different alternative trajectories of
engagement (Growth curve)?
Multiple groups found?
Yes: 3-class model best fit to data;
5-class model best theoretical utility;
5-class

Yes
Yes
Partial – decline steeper than average trajectory
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
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a) Largest group levels similar to normative growth curve
Slight decline but remain above midpoint
b)1-2 stable groups with trajectories roughly parallel to normative Trajectory:
Possibility 1: Highest group: levels above largest group
Possibility 2: low-moderate: below largest group
c) 1-2 unstable trajectories that showed changing levels across middle school
Possibility 1: Declining: start with levels above midpoint and decline at a
steeper rate than the largest group, resulting in a lower relative rank among

3-class

Possibility 2: Increasing: showing recovery (increase) over middle school

Yes

Yes

Higher relative rank among the groups in eighth grade than in sixth grade
(i.e. no longer group with the lowest levels).

Yes

No

RQ 3a.1. Do sub-groups of students who follow different trajectories also differ in their engagement levels at the end eighth
grade?
Yes
a) Three relatively-stable trajectory groups (highest, moderate-high, lowmoderate) show meaningful differences in engagement levels in spring of
eighth grade (significant mean-level differences
b) Highest trajectory: end eighth grade with average levels of engagement that
Yes (mean = 4.40)
were on par with the criteria for “sufficiently high” engagement levels (above
4, on a 1 to 5 scale where 5 is high);
Yes (mean = 3.64)
c) Largest (moderate-high) trajectory: end eighth grade with levels clearly
above midpoint but not high (between roughly a 3.5 and 4 out of 5), indicating
that students were more engaged than they were disaffected;
d) Low-moderate trajectory: end eighth grade with levels near the midpoint
Yes (mean = 3.01)
(approximately in the range of 2.75 to 3.25), indicating engagement levels that
were not clearly positive but were instead ambiguous: evenly balanced with
disaffection;
Yes
e) Students in the declining, sinking-sister-ship group were expected to have
significantly lower levels of engagement in eighth grade than students in their
sister-ship trajectory (the moderate-high group, which it most resembled in
sixth grade).
f) Exploratory: engagement levels for students in increasing group do not differ No
from moderate high or highest groups? (indicating meaningful recovery?)
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RQ 3a.2. Do these sub-groups differ in the proportion of students they contain who have high engagement levels at the end of
eighth grade (Absolute levels)?
a) Highest group has a higher proportion of students with high absolute
Yes; (53.8% of highest have high absolute
engagement levels than all other groups;
engagement; 5.8% of moderate-high; 0.6% of lowmoderate; 0% of other groups)
b) Moderate-high group has more students with high absolute levels than low
Partial: more than low moderate
moderate and declining groups;
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trajectories in eighth grade than it had in sixth grade

No

RQ 3b. Performance. Do sub-groups of students who follow different trajectories also differ in their grades at the end eighth
grade?
a) GPA in eighth grade would correspond in rank to eighth-grade engagement
Yes
levels:
b) Highest group has higher grades than students in the moderate-high group
Yes
Yes
c) Students in the “normative” group having higher levels than students in the
low-moderate group
Yes
d) Declining “sinking sister ship” group has lower grades than students in its
“sister ship” group, the moderate-high group.
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c) Increasing group has more students with high absolute levels than moderatelow and declining groups

RQ 3b.1. Do these sub-groups differ in the proportion of students they contain who have high achievement levels at the end of
eighth grade (Absolute levels)?
Yes; highest 57.3%; mod-hi 41.6%
a) Highest proportion of students with high absolute levels of achievement at
the end of eighth grade in highest group, next highest in moderate-high group.
b) Stable high and moderate-high were expected to have a higher proportion of Partial: highest & moderate-high > low-moderate
(19.3%), highest > declining (22.2%)
students with high absolute levels of achievement than the moderate-low or
declining groups,
c) Exploratory: increasing group does not significantly differ from the
Yes, but may not have had sufficient n to detect
proportions in the moderate-high group
differences (increasing = 14.3%)
RQ 3b.2. Do these sub-groups differ in the proportion of students they contain who show high engagement and high
achievement levels at the end of eighth grade (Absolute levels)?
Yes; highest = 33.3%, mod-hi = 3.3%
a) Highest proportion of students with high absolute levels of achievement at
the end of eighth grade in highest group, next highest in moderate-high group.
Partial: stable high> low moderate (0.6%), other
b) Stable high and moderate expected to have a higher proportion of students
comparisons not significant (ns = 0)
with high absolute levels of achievement than the moderate-low or declining
groups
c) Exploratory: Increasing group does not significantly differ from the
Yes, but because both very few /zero students.
proportions in the moderate-high group
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Research Question 3c. Resources. Do resource levels differ among the sub-groups of students who follow different trajectories?
RQ 3c.1. What patterns of resource levels characterize the sub-groups of students who follow each of the different trajectories?

. . . with levels that increase throughout middle school . . .
...such that their resource levels at the end of eighth grade are higher than
students in groups with lower-ranked average engagement levels in eighth
grade (i.e., the declining group).

Yes
Yes; all resources
Yes; relatedness, autonomy, teacher support.
(Partial: some levels started high)
Yes; lower levels of all resources for most groups,
all but peer support for increasing.
Yes; lower levels of competence, teacher support,
and parent support than all other groups; lower
relatedness and autonomy for some groups (see
Table 6.2). Peer support not significant.
(Partial: competence increased, most flat)
Yes, all but peer support.
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a) Stably high group has higher levels of all six resources than did students in
the other groups.
b) Moderate-high group has higher levels of some resources than students in
the moderate-low group, and this was also supported:
c) Declining group has lower initial levels (spring 6th grade) of some resources
than students in its “sister ship” trajectory (moderate high) . . .
. . . and maintains low levels throughout middle school . . .
. . . such that it ends with the lowest average resource levels at the end of
eighth grade.
d) Increasing group has lower initial resource levels than did students in all
other groups . . .

RQ 3c.2. Do resource levels differ for sub-groups of students who follow trajectories that end eighth grade with high
engagement and achievement vs. those who do not?
Students in the highest and moderate-high groups who have high absolute
No; significant effect for parent support in
levels of engagement and achievement also have higher resource levels than
opposite direction.
students with lower levels of engagement or achievement.
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Descriptive analyses indicated that students reported relatively positive levels of
almost all study constructs at all time points, such that the mean for all constructs was
above the midpoint (3 out of 5, on a scale from 1 to 5 where 5 was high) with the
exception of autonomy, which dipped just below the midpoint by the end of middle
school. Engagement, GPA, relatedness, teacher support, and parent support showed
adequate or good measurement properties, but the remaining constructs had issues that
could attenuate correlations or otherwise make it difficult to detect effects. Competence,
autonomy, and friend support showed poor reliabilities. Parent support showed distinct
negative skew and a strong ceiling effect; the most frequent score was a 5 out of 5.
Competence also showed a distinct range restriction in that few students reported a score
even as low as a 2 out of 5. Nevertheless, all six resources showed significant concurrent
correlations with engagement at all time points, with teacher support and autonomy
showing the strongest associations and parent and peer support showing the weakest
correlations.
Developmental approaches. This study used three developmental approaches to
examine changes in engagement during middle school: normative trajectories, time
windows, and alternative pathways. The first was the focus of research question 1.
Research question 1a used latent growth curve (LGC) modeling to examine the average
development of engagement, modeling the normative trajectory of engagement in this
diverse sample. As hypothesized, this average trajectory showed a slight decline from
sixth to eighth grade and stayed above the midpoint of the scale at all times. Mean levels
started at a 4 out of 5 (on a scale from 1 to 5 where 5 was high) and were characterized
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by a significant negative average slope, dropping by about 0.15 every year. There was
significant interindividual variation in both the initial levels (intercepts) and rate of
change (slopes), indicating that students varied significantly in where they started at the
beginning of sixth grade and the trajectories they followed from the beginning of sixth to
the end of eighth grades.
The second approach, time windows, was the focus of research question 2. This
approach zoomed in from the big picture view of average change from sixth to eighth
grade and considered the development that was taking point from time point to time point
across middle school, like a series of steps between stepping stones. Each of these steps,
or intervals between adjacent time points, was called a “time window.” Research question
2a used a repeated-measures ANOVA to ask whether there were some time windows
characterized by steeper or less-steep declines (or, possibly, gains) in average levels of
engagement. That is, rather than the uniform change modeled in research question 1a, it
asked whether the development of engagement was punctuated by windows that were
motivational pitfalls or opportunities for recovery. Contrary to the expectation that there
would be steep declines during sixth grade, the steepest decline was found in the window
during eighth grade (from fall to spring of eighth grade). The window showing the leaststeep drop was that over the summer between seventh and eighth grade (i.e. from spring
of seventh to fall of eighth grade), in which there was no average decline in engagement
at all. These two windows were considered to be the key time windows to be explained in
the remainder of research question two.
The third approach, alternative pathways, was the focus of research question 3,
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and picked up where research question 1a left off: There was significant variation in the
normative trajectory of engagement, so might there be subgroups of students who follow
multiple different kinds trajectories of engagement across middle school? Research
question 3a used growth mixture modeling to test models with different numbers of
groups, or classes, that could have different initial levels and/or rates of change over time.
The three-class model performed the best according to most standard statistical criteria,
and supported most of this study’s major hypotheses about trajectories (i.e., that the
largest group would follow a similar trajectory to that modeled in the normative growth
curve, that there would be at least one group roughly parallel to that group, and at least
one small group characterized by more changes across middle school).
The five-class model, although not the best-fitting model, provided a set of classes
that afforded rich theoretical and substantive possibilities; notably, the analysis of a
relatively large “highest” trajectory group. The five groups also corresponded well to
most of the hypotheses: The largest group by far, “moderate-high” (274 students or 48%
of the sample), had levels that were roughly similar to the normative trajectory but
showed a slightly more pronounced decline, and nonetheless ended middle school with
levels that were clearly above the midline (see Table 6.1 for mean levels), showing more
engagement than disaffection. Up to two large groups were hypothesized that were
roughly parallel to this first group, and both were found. First, a “highest” group (117
students or 20% of the sample) had levels that stayed stably around roughly a 4.5 out of
5. Second, a “low-moderate” group (161 students or 28.0% of the sample) had levels that
started above the midline but were ambiguous at the end of middle school roughly equal
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to the midline and thus showing a mix of engagement and disaffection.
There were also up to two small groups hypothesized to be characterized by more
pronounced changes over time, and both of these were also found. First, a declining
group (9 students or 2% of the sample) which started with the third-highest levels
(roughly a 4 out of five, making it a “sister ship” to the moderate high group at the
beginning of middle school) but declined steeply, ending with the lowest levels of all
groups by the end of middle school. Finally, a small increasing group (14 students or 2%
of the sample) whose students started with levels around a 2 out of 5 but showed some
recovery over middle school, ending with levels similar to the low-moderate group.
Research question 3a1 used a one-way MANOVA to test whether these groups
showed significant differences in their levels of engagement at the end of eighth grade.
These levels, described in the preceding paragraph, significantly differed among all the
three relatively stable trajectory groups. The “sinking sister ship” declining group ended
with significantly lower levels than its more stable sister ship, the moderate high group.
There was an exploratory hypothesis that the increasing group might have average levels
of engagement on par with the moderate-high or highest groups by the end, showing
meaningful recovery; however, this was not the case.
Academic achievement. Next, this study considered the connection between the
development of engagement and students’ academic performance, asking: Do students
with more-positive pathways of engagement also earn better grades? For the normative
approach in research question 1, research question 1b used LGC to see if the slope factor
for engagement, controlling for the intercept factor, predicted students’ GPA in the spring
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of eighth grade. The intercept and slope both positively and significantly predicted
students’ achievement at the end of eighth grade, indicating that students who started with
higher engagement and students who had more-positive trajectories of engagement over
time both achieved higher grades at the end of middle school.
Research question three, examining alternative pathways, used a one-way
ANOVA to see if students in the different engagement trajectory groups differed in their
levels of achievement at the end of eighth grade. As hypothesized, students whose
trajectories ended with higher levels of engagement also had higher grades at the end of
middle school: students in the highest group (M= 3.19 or a B minus) had higher grades
than the moderate-high group (M = 2.82 or a C plus), whose students had higher grades
than the low-moderate group (M = 2.43 or a C); and students in the declining group (M =
2.11 or a C minus) had lower grades than students in its “sister ship,” the moderate-high
group. Students in the increasing group (M = 2.17) had grades that were not significantly
different from those of the declining group.
Resources. Next, the research questions examined the processes by which the six
resources, both personal (relatedness, competence, autonomy) and interpersonal (teacher
support, parent support, and peer support), might support the development of engagement
across middle school. Specifically, this study tested three processes: “launch” models, in
which initial resource levels “launch” changes in engagement, “ambient-level” models in
which overall or average resource levels support engagement, and “change-to-change”
model in which changes in resources correspond to changes in engagement. Findings for
each of these processes are summarized graphically in Table 6.2.
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Table 6.2
Summary of results from analyses of personal and interpersonal resources.
RQ1c1: Do resources positively predict engagement trajectories (slopes)?
Launch
Ambient-Level  Change-to-Change

Relatedness
ns
ns
Competence
ns
ns
()
Autonomy
ns
ns


Teacher Support
ns
ns
ns
ns
ns
Parent Support
Peer Support
ns
ns
ns
RQ1c2: Do students with high absolute levels of engagement and achievement by the
end of eighth grade have higher resource levels than students with lower levels of
engagement or achievement?


Relatedness
ns
Competence


ns


Autonomy
ns


ns
Teacher Support
Parent Support
ns
ns
ns


Peer Support
ns
RQ 2c. Do resource levels differ for students whose absolute engagement levels shift
(versus staying stably high, or stably lower) during particular time windows?

Relatedness
Competence
Autonomy
Teacher Support
Parent Support
Peer Support

Smallest decline:
Summer between 7th & 8th
Stably High >
Shifting up >
Shifting Down
Stably Lower

Steepest decline:
During 8th
Stably High >
Shifting up >
Shifting Down
Stably Lower

L
ns
ns
ns
ns
ns
ns

L
ns
ns
ns
ns
ns
ns

A

ns


ns
ns

C L A
 
ns
ns
 
 
ns
 
ns
ns
 
ns
ns ns

Biggest number of shifts up and
down: During 6th

Stably High >
Shifting Down

Relatedness
Competence
Autonomy
Teacher Support
Parent Support
Peer Support

C
ns
ns
ns
ns
ns
ns

L
ns
ns
ns
ns
ns
ns

A

ns


ns
ns

Shifting up >
Stably Lower

C L A
 
ns
ns () 
 
ns
 
ns
 
ns
 
ns

C
ns
ns



ns

A
()
()

()
ns
ns

C
ns
ns
ns
ns
ns
ns

L





ns

A







C
ns
ns
ns

ns
ns

Largest number staying stably
high: During 7th

Stably High >.
Shifting Down

L
ns
ns
ns
ns
ns
ns

A
ns



ns
ns

Shifting up >.
Stably Lower

C L A C
  ns
ns
  ns
ns
  ns
ns
  ns
ns
ns
ns  ns
  ns
ns
Continued next page.
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Rq3c1. Do resource levels differ among engagement trajectory groups?
What distinguishes relatively stable groups?
Highest >
Mod. High >
Low Mod.
Mod-high
Low-Mod
Decline
Increase
Ambient-Level 
Ambient





Rel.





Com.





Aut.





Tch.





Par.





Peer
What distinguishes groups characterized by change?
Increase <
High Mod. Low Decl.
High Mod.

Rel.
Com.
Aut.
Tch.
Par.
Peer






ns

Launch

ns








ns
ns

ns

ns


ns

Decl.
<
Mod.
High

L

ns


ns
ns

Declining <
High Mod. Low Incr.
High Mod.

End of 8th Grade 























ns

Incr. >
Mod.
Low

Decl.
<
Mod.
High

Change 

ns

ns



ns


ns
ns

Rq3c.2. Students with high absolute engagement and achievement have higher resource
levels than students with lower levels of engagement or achievement?
- within moderate-high group? No.
- within highest group? No, but lower levels of parent support.
Note:  (play button sign) indicates significant launch effect,  (horizontal arrow)
indicates significant ambient-level effect,  (arrows pointing up and down) indicates
significant change-to-change effect,  (square/stop button sign) indicates effects in
spring of eighth grade; grey text and “ns” indicates no significant effect, parentheses
indicate marginally significant effect; > (greater than) and < (less than) indicate
direction of effects.
Abbreviations: L = launch model, A = ambient-level model; C = change-tochange model; Rel. = relatedness, Com. = competence, Aut. = autonomy, Tch. = teacher
support, Par. = parent support, peer = peer support; Mod. High = Moderate-high, Low
Mod. = low-moderate, Decl. = declining, Incr. = increasing.
Research question 1c1 used LGC models, to test all three possible processes.
Significant results were only found for the change-to-change models: Parallel-process
LGC models were used to model the growth curves for resources in conjunction with the
normative growth curve for engagement, and test whether resource slope terms predicted
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engagement slope terms, controlling for resource intercept terms to adjust for negative
intercept-slope covariation. The slope terms for relatedness, autonomy, and teacher
support all significantly and positively predicted the engagement slope factor, and
competence was a marginally-significant predictor. This indicates that students who
showed more-positive trajectories of these resources over time (i.e. more gains or smaller
declines) also had more-positive engagement trajectories.
Research question three used a 5 x 6 mixed- and between-subjects factorial
MANOVA to test whether students who followed the five alternative trajectories also
differed in their resource levels across middle school. As hypothesized, students in the
three relatively-stable groups, “highest”, “moderate-high”, and “low-moderate,” were
characterized by higher overall (ambient-level) resource levels. The main effect of
engagement trajectory group showed that students in the highest group had higher
average levels of all six resources than did students in any of the other groups, and the
moderate-high group had higher levels of all six resources than did students in the lowmoderate group.
The increasing group was hypothesized to be characterized by a mix of initial
levels (launch) and changes. Contrasts showed that students in this group showed lower
initial levels of all resources except peer support when compared to the students in most
other groups. Contrary to expectations, however, resource levels, other than competence,
did not increase; instead they showed no significant change over time (as opposed to the
significant linear contrasts found for most other groups whose resources decreased over
time). Indeed, follow-up tests showed that linear slopes of competence, autonomy, and

Chapter 6. Discussion

322

parent support were significant less-steep when compared to the increasing group’s sister
ship, the low-moderate group. At the end of middle school, students in the increasing
group showed significantly higher levels of all resources except peer support when
compared to the declining group, who it surpassed in rank of engagement levels. Finally,
the declining group started with significantly lower resource levels than its sister ship, the
moderate high group, and its levels declined over middle school, showing significantly
lower levels of all six resources at the end of eighth grade when compared with students
in most other groups. Follow up tests showed that its levels of relatedness, autonomy,
teacher support, and parent support declined significantly more steeply than those for its
sister ship, the moderate-high group
Absolute levels of engagement. Another focus of this study was whether students
maintained sufficiently high absolute levels of engagement, which we defined as
reporting at least a 4 out of 5 (on a scale from 1 to 5 where 5 is high) on all engagement
items. This thread ran throughout the study, pausing after each approach used to examine
the development of engagement to ask how many students actually have the high levels
of engagement they might need to carry them successfully through to high school. In
research question 1, after examining the normative trajectory of engagement, question
1a1 simply counted the number of students who met these criteria in the spring of eighth
grade, and found that a relatively small number of students (80, or 13.9% of the sample)
reached the end of eighth grade with high absolute levels of engagement.
In research question 2, examining time windows, question 2a1 examined how
many students maintained, gained, or lost high absolute levels in each time window. That
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is, from the beginning of each time window to the next, did students have high absolute
levels at both time points (“stably high”), did they shift up from having lower levels to
high absolute levels (“shifting up”), did they shift from having high absolute levels to
lower levels (“shifting down”), or did they have lower levels at both time points (“stably
lower”). The hypothesis was that the time windows characterized by steeper or less-steep
mean-level declines in research question 2a (smallest decline over summer between 7th
and 8th grade, biggest decline during eighth grade) would also be characterized by more
shifts in absolute levels in question 2a1. Cochran’s Q tests and McNemar’s tests were
used to compare frequencies of each type of status at the different time windows.
Contrary to expectations, there were not more shifts in absolute levels in the key time
windows identified in research question 2a. Instead, the biggest number of shifts both up
and down occurred in the window during sixth grade, and the biggest number of students
who remained stably high was during seventh grade.
For research question 3, which examined alternative trajectories, research
question 3a.2 used chi-square tests to compare the proportion of students who had high
absolute levels of engagement within each of the five trajectory groups. As hypothesized,
the majority of these students were in the “highest” group (63 students or 53.8% of that
group), which had significantly more students than any other group. The next-highest
proportion, as expected was found in the moderate-high group (16 students or 5.8% of
that group), which had significantly more students than the low-moderate group (one
student or 0.6%). The hypothesis that the moderate-high group would have more students
than its sinking sister ship, the declining group (zero students), was not supported, likely
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because the proportions and counts were so small (5.8% of 9 students is 0.5, not
noticeably different from zero). And no support was found for the exploratory hypothesis
that the increasing group (zero students) might have more students than the moderate-low
and declining groups.
Absolute levels of achievement. Next, we examined the extent to which students
also had high absolute levels of achievement, defined as having an A or B in every core
course grade. In research question 1b1, we simply counted the number of students who
met these criteria which was relatively large: 216, or 37.5% of the sample. Next, we
counted the number of students who met both the criteria for high absolute levels of
engagement and high absolute levels of achievement. This number was quite small, only
49 (8.5%) of students, showing less overlap between the groups than was hypothesized.
For research question two, looking at time windows, we examined students’ shifts
in high absolute levels of achievement during each of the time windows. The exploratory
hypothesis was whether students would have more absolute-level shifts in the key
windows characterized by more-or less-pronounced mean level change in research
question 2a. This was not the case; instead results of the Cochran’s Q tests and
McNemar’s tests used to examine research question 2b1 showed that the most shifts
down in absolute levels of achievement occurred over the summer between sixth and
seventh grade, and the most shifts up in absolute levels of achievement occurred over the
summer between seventh and eighth grade, corresponding to mean-level changes in GPA
but not engagement. Research question 2b2 showed that students who had both high
absolute levels of engagement and achievement showed a pattern of shifts that was a mix
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between those for high absolute levels of engagement or achievement alone, with the
most shifts down occurring during sixth grade and the most shifts up in absolute levels
happening over the summer between sixth and seventh grade.
For research question three, examining multiple alternative trajectories, we
compared the number of students who met the criteria for high absolute levels of
achievement in the different engagement trajectory groups. As expected, research
question 3b1 showed that the highest proportion of students with high absolute levels of
achievement was found in the “highest” group (67 students, or 57.3% of that group),
which had a significantly high proportion than the moderate high group (114 students, or
41.6% of that group), and both groups had a significantly higher proportion than the lowmoderate group (31, or 14.3% of students). The highest group also had a higher
proportion than the declining group (2, or 14.3%), but other hypothesized comparisons of
groups with the declining or increasing group (2, or 22.2%) were not supported. Research
question 3b2 found that the proportion of students with high absolute levels of
engagement and achievement was even smaller, with the highest proportion again in the
“highest” group (39 students, or 33%), which had a higher proportion than the moderatehigh group (9 students, or 3.3%), and the moderate low group (1 student, or 0.6%).
Resources supporting absolute levels. Finally, this study examined whether
resources were associated with having, maintaining, losing, and gaining high absolute
levels of engagement (and achievement). In research question 1, examining normative
development, research question 1c2 used MANOVAs and 2x6 mixed-and-betweensubjects repeated measures ANOVAs to test whether students who had high absolute
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levels of engagement and achievement in the spring of sixth grade differed in resource
levels from students with lower levels of engagement or achievement. Support was found
for all resources except for parent support in both the launch and ambient-level models,
but there were no significant differences in the change-to-change models. This indicates
that, on average, students who ended middle school with high absolute levels of
engagement and achievement started middle school with more-positive levels of
relatedness, competence, autonomy, teacher support, and peer support at the beginning of
sixth grade, and also showed more positive average levels of these resources across
middle school.
Research question 2, examining time windows, tested whether resources were
associated with students’ shifts in absolute levels of engagement in the key time windows
identified in research question 2a (summer between seventh and eighth grade; during 8th
grade). Students who shifted from lower to high absolute levels instead of maintaining
stably lower levels showed higher levels of all resources except peer support both at the
beginning of each of the key windows (launch models), and on average at both time
points in the windows (ambient-level models), and higher ambient levels of peer support
in the window during eighth grade. There was also one significant effect for the change
models in that time window: Students who shifted from lower to high levels had a bigger
gain (as opposed to a decline) in teacher support than did students who maintained stably
lower levels. When considering students who stayed stably high instead of shifting down
during those windows, effects were found for relatedness, competence, autonomy, and
teacher support (marginally, in some cases) in one or both of the time windows, and these
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effects were only found in the ambient-level models. Thus the hypothesis that all six
resources would play a role was supported, with the strongest support found for the
ambient-level models. Supplementary analyses investigated the role of the resources in
time windows characterized by the biggest shifts up and down, results were similar with
two additions: Effects were also found for peer support, and there were significant
change-to-change effects for autonomy, teacher support, and parent support (for details,
see Table 6.2).
Finally, in research question three, examining multiple alternative trajectories of
engagement, 5 x 6 mixed- and between-subjects MANOVAs and ANOVAs were used to
test whether students with high absolute levels of engagement and achievement had
higher resource levels within the trajectory groups. Research question 3c2 showed no
support for this hypothesis. There were no significant findings in the moderate high
group, and the only significant finding in the highest group was in the opposite direction
expected, where students with high absolute levels of engagement and achievement had
slightly lower levels of parent support. The meaning of the negative finding for parent
support in this case was not clear, especially considering that members of the highest
trajectory group were characterized by higher levels of parent support in the first place.
One possibility is that students with very high engagement and achievement perceived
more pressure from parents, another is that these students answered survey results more
accurately, including more “4”s instead of almost only “5”s and thus reporting a 4.4
average instead of a 4.6. Either way, both groups had very high levels, so it is not
possible to interpret that having low levels of parent support is an ingredient in having
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high.)
Strengths and Limitations
This study has several strengths, as well as some limitations, in terms of its
design, sample, measures, and its overall conceptualization and selection of analyses.
These issues are discussed, along with recommendations for future studies.
Design
One of the major strengths of this study lies in its design, and, particularly, in both
the span and the density of the time points included. This is one of the first studies
covering all three years of middle school to date to include more than one time point each
year to examine the trajectory of engagement, and the first such study to chart multiple
trajectories of engagement. This design allowed the study to address gaps in the literature
regarding the extent to which there is a pattern of relatively continuous decline or
whether instead trajectories of engagement in middle school are characterized by
discontinuity, with the possibility of time windows marked by more notable changes. It
also enabled investigation of the extent to which changes in engagement occurred both
within and between years, and whether resource levels changed in step with engagement
or whether resource levels preceded shifts in engagement (i.e., launch models versus
ambient-level or change-to-change models).
Despite these advantages, this study is still limited by both its span and its density.
Without times of measurement that extend into high school (or beyond), this study was
limited to the use of theoretically-derived thresholds to delineate the levels of
engagement and achievement that mark “resilience” by the end of eighth grade, rather
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than being able to empirically determine the actual levels at the end eighth grade that
predict subsequent academic success and graduation. Additionally, the density of time
points in this study is not sufficiently fine-grained to capture the timeframe over which
changes in resources might have an impact on changes in engagement in the real world,
which might happen on, for example, a month-to-month or day-to-day basis.
Another strength of this study was its cohort-sequential design, which made it
possible to investigate whether effects seemed more likely to be age-graded or
historically-graded changes (see Methods chapter and Appendix A for details).
Specifically, it used an accelerated cohort-sequential design to include data from a wider
range of students, including those who only had data for one or two of the three years.
This aspect of the design was also a limitation, however, because it introduced a very
large amount of missing data, which seemed to contribute to estimation problems in some
of the growth curve analyses, and may have introduced bias as well as reduced standard
errors in the analyses of imputed data. At the same time, two of the prior studies of
multiple engagement trajectory groups (Archambault et al., 2009 and Janosz et al., 2008)
drew on accelerated designs in which all students were missing multiple years of data,
drawing into question the authenticity of estimated trajectories that showed marked
change over time when there were no actual students who followed those trajectories.
This study is, to date, possibly the first to use growth mixture modeling to model
engagement trajectory groups in a middle-school sample in which multiple waves of
students had data for all three years of the study, and in which students with all six data
points populated all of the trajectories.
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Sample
Another strength of this study is its sample. To date, this is the first study to
examine multiple trajectories of engagement using a sample in which the majority of
students are not Caucasian. Studies that sample more-diverse populations are needed in
order to produce research that can generalize to the increasingly diverse student
populations found in schools today.
At the same time, this study was not designed to be representative; it uses data
from a relatively small number of students at only one school, which limits its
generalizability. This study endeavors to produce generative exploratory findings that
address current gaps in the literature, and to serve as a stepping off point for future
studies.
The size of the sample was both a strength and limitation. The large numbers
permitted use of robust maximum likelihood estimation (which requires large samples)
and the large pool of students enabled the investigation of relatively small subgroups. At
the same time, because of the large n requirement and small size of some subgroups, this
study did not have not sufficient sample size to split all the groups to investigate the
possible gender differences that were suggested in findings for some research questions
(most notably, the gender by group interaction for peer support in RQ 1c.2, and the lack
of female students in the declining trajectory). Based on these findings, future studies
should explicitly examine whether the development of engagement and the processes that
support that development function the same across genders.
Measures
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This study has the advantage of using measures that were developed in line with
the study’s theoretical framework. Whereas many studies of trajectories of engagement
had to make do with engagement measures that were assembled after the fact from the
existing study items, the measures in this study were designed to capture the heart of
academic engagement and the active ingredients of the six resources as they are
conceptualized in this study.
These measures are limited, however, by relying on students’ self-report
responses, which may include social desirability and other biases. Self-reports are
appropriate, to some extent, given that relatedness, competence, and autonomy are selfappraisals; that the “active ingredients” of teacher, parent, and peer support seem to lie in
how students perceive them; and that emotional engagement, although observable, may
not be as visible to outside observers as it is to the students themselves. At the same time,
including multiple different sources of data would increase the validity of the findings.
This could be done in future studies by, for example, including parent-report surveys to
capture parent support, supplementing student-report with teacher-report of student
engagement, by including observations of engagement, using “talk-aloud” protocols,
and/or by collecting qualitative data in which students report directly on what they
perceive as the influences on their engagement.
Conceptualization and Data Analysis
This study benefitted from multiple conceptual approaches, and accompanying
methodological strategies, whose differing lines of sight provided a rich picture of
motivational development in middle school. It draws on foundational concepts from
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developmental psychology, considering development over more “macro” (three years of
middle school) and slightly more “micro” (time windows) periods of time, and the
assumption that there might be multiple pathways of development. Complementing the
more-standard normative developmental focus on the magnitude and direction of changes
over time, this study also highlights the importance of absolute levels: The ideas
underlying this study also borrow from research on resilience, which, although not an
explicit theoretical framework of the study, offers a consideration of what “counts” as
successful adaptation, as well as the idea that resilience stems from a constellation of
protective and enabling resources that likely exist at multiple levels in each child’s
system. To the latter end, one strength of this study is its use of self-determination theory
and the self-system model of motivational development as a guiding framework which,
along with other research on engagement, provided a strong theoretical and empirical
basis for identifying the kinds of resources that should account for individual differences
in changes in engagement over time. Together, these conceptual and analytical
approaches enabled a set questions and analyses designed to shed light on patterns of
motivational developmental rarely explored in the current literature, including the
possibility of time windows during middle school that are marked by greater shifts; a
richer understanding of alternative pathways of engagement; as well as the consideration
of direction of change alongside examination of absolute levels; and the exploration of
different longitudinal processes by which resources might influence the development of
engagement.
There was not, however, enough evidence from existing studies to inform detailed
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hypotheses about the extent to which the development of engagement may be
characterized by discontinuity and when those points of discontinuity might be, the extent
to which (and why) individuals’ engagement levels change throughout middle school, and
what, exactly, the absolute levels that signal optimal development should be. Moreover,
although there is evidence that the selected resources do explain trajectories, there was
not sufficient evidence to inform more than exploratory hypotheses about the processes
through which they do so over time, or the extent to which they function as a set or
independently.
Without sufficient evidence to frame expectations or inform model specification,
and because of the concerns with generalizing purely analytically-derived solutions
beyond this sample, this study used a mix of substantive, descriptive, and what could be
considered more-basic statistical approaches (e.g., ANOVAs) to explore these issues.
These simplified approaches brought their own limitations, which are discussed in the
subsequent sections. Nonetheless, by using these approaches to examine questions about
changes, time-windows, thresholds, and a set of theoretically-guided explanatory
resources, this study endeavored to provide exploratory answers that can then serve to
inform future analyses. With these starting points, future studies can use richer analytic
techniques that can better address the complexity of these issues, such as Markov-chain
and latent transition analyses, as well as combining techniques like growth mixture
modeling with piecewise growth curves, and modeling the structural relationships among
different resources and their effects on engagement.
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This section discusses some of the major issues of the paper, assimilating and
contextualizing findings with additional information on drawbacks and contributions of
different approaches, as well as directions for future studies.
“High Absolute Levels”: Consideration of Thresholds
One of the contributions of this study was the consideration not only of students’
changes over time, but also whether their absolute levels indicated that students had
reached the high thresholds of motivation and engagement they might need to draw on to
weather the transition to high school. Again, because there was not sufficient evidence to
empirically determine these absolute levels might be, substantive criteria were used as a
possible threshold. One contribution of this study to that line of inquiry is that it provided
feedback about the suitability of that threshold. High absolute levels of engagement were
set so that they included students who answered a 4 or 5 (“mostly true” or “totally true”)
instead of a 3 (“sometimes true”) or lower for positive items, with the reasoning that
students may need engagement that is unambiguously positive in their emotions and
behaviors during academic work to counter the downward pressures on these states that
typically occur over the transition to high school. Because mean levels of engagement are
usually slightly below a 4 out of 5 at the end of eighth grade (see Literature Review
chapter), less than half of the sample was expected to meet this criterion. However, the
resulting group of 80 (13.9%), was much smaller than expected.
Substantive issues. This finding can be understood in two main ways. First, it
leads to questions about the real-world utility of this threshold. In the other analytical
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approach that examined subgroups of students, the multiple trajectories of research
question three, there was the “highest group” whose members maintained average levels
of engagement that were consistently above a 4 at all time points across middle school.
This, in many ways, is the naturally existing group that provides empirical information to
calibrate the absolute level of engagement that characterizes resilient students. This
trajectory group, however, was much larger than the absolute level group: only 57% of
the “highest” group members had high absolute levels of engagement at the end of eighth
grade. This suggests that the threshold, although a reasonable starting point, was set too
high to represent a real-world subgroup of students.
Supplementary analyses suggested that one reason for the mismatch between the
“highest” trajectory group and the high absolute level group could lie in the individual
items that make up the engagement scale (see table C.1 in the appendix). Whereas most
students in the sample responded with “high” levels (4 or 5) to behavioral engagement
items at the end of eighth grade, slightly less than half did so for most emotional
engagement items, and for one item especially, representing boredom in class, only about
a third of students reported a 4 or 5 (after reverse-coding; indicating low levels of
boredom). Given that, with testing pressures and other demands on teachers, middle
school classes may involve a good deal of rote learning, it may be that it is simply not
realistic for students to report any better than they are “somewhat” not bored in class. In
fact, research on the role of emotions in student motivation and achievement suggests that
boredom is a pervasive problem in the classroom (Goetz & Hall, 204; Nett, Goetz, &
Hall, 2011; Pekrun, Hall, Goetz, & Perry, 2014). Future analyses could examine the
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responses of the “highest” group in more detail to see if there is a better set of criteria that
could be used to capture a more authentic threshold for high engagement at the end of
middle school. One possibility, for example, would be including a “3” in the allowed
responses for the boredom item. Supplementary analyses showed that only 14% of
students had “high absolute levels” of engagement when all six engagement items were
required to have a response of 4 or above (for positive items; 2 or below for negative
items such as the boredom item before reverse-coding), but relaxing this to require only
five of the six items to meet this criteria resulted in a group twice the size: 29% of the
sample.
At the same time, the fact that emotional engagement items lagged so clearly
behind behavioral items may play a part in the overall motivational declines seen in
middle school. Emotional engagement can be seen as a precursor to behavioral
engagement, with students’ enthusiasm driving their effortful participation (Skinner, et
al., 2009b). The fact that most eighth graders report no more than “somewhat” agreeing
that they, for example, enjoy learning may not reflect a miscalibration of the threshold so
much as a marker of a major motivational mismatch between students’ interests and the
academic tasks they are asked to undertake.
Statistical issues relating to dichotomization and extreme groups. The second
issue about the approach taken to examine absolute levels is statistical. The use of
artificially dichotomized variables in any study brings with it several disadvantages, three
of which are (1) the loss of information on individual differences, (2) necessarily smaller
population correlations that lead, in turn, to smaller effect sizes and a loss of power to
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detect significant effects, and (3) despite the decrease in population correlations, the
possibility of spurious increases in sample correlations due to sampling error62
(MacCallum & Colleagues, 2002). Reductions in population correlations grow more
pronounced as the split point moves further from the mean. With an even 50% / 50%
split, the value of a correlation is, at most, about 80% of what it would have been without
dichotomization. With a split closer to 10% / 90%, as was the case in this study, the
population correlation is closer to 60%, or lower, of what it would otherwise be. To this
end, using a set of criteria that enables even a slightly larger group would help lessen
impact of the statistical repercussions that come with having such unevenly-split groups.
Alignment of Engagement and Achievement
Another surprising finding was that achievement did not better align with
engagement in either of the subgroups with very positive engagement, that is, for students
with “high absolute levels” of engagement, and those in the “highest” trajectory group.
The expectation was that, if engagement is a necessary but not sufficient condition for
achievement, more students would show high engagement than high achievement, and
most of the high achieving students would also report high engagement. In terms of

62 To illustrate the fact that dichotomization discards most of the information about individual
differences, here is an example from the MacCallum paper as applies to this study: Consider a student who
answered all 6 items as “high” (with 4 or 5), a student who answered only 5 items “high”, and one for
whom none were “high. My grouping puts the 6-high-student in one group, and the 5 and 0-high students
in a different group. It is likely that the students who answered 5 and 6 are more similar than the student
who answered 5 and the student who answered 0, but we lose this information.
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absolute levels, however, there was less overlap than expected between students who had
high absolute levels of engagement at the end of eighth grade and those with high
absolute levels of achievement. The reasons for this misalignment could be based on the
thresholds and measures employed, or they could reflect a more complex connection
between engagement and achievement than was theorized.
In terms of thresholds, part of the misalignment was due to group size, in that,
because the high absolute achievement group (216) was so much larger than that for
engagement (80), necessarily only a fraction of those with high achievement could also
have high absolute engagement. At the same time, only 61% of those with high
engagement had high achievement, meaning that almost 40% had at least one grade that
was a C or lower. Similarly, students in the “highest” engagement trajectory group had an
average grade of approximately a B minus at the end of eighth grade, suggesting a
relatively well-performing group of students, but not the top-of-the-class group that was
expected. Only 57% had high absolute levels of engagement, essentially the same
proportion as the high absolute engagement group.
Taken together, these findings, especially the very large number of students with
“high” absolute levels of achievement, suggest that the threshold for achievement used in
this study might have been set too low. Based on all that was learned in this study, one
more-suitable threshold might be for students to have all As or Bs with at least half of the
grades being As, thus indicating truly high performance. (Other alternatives could include
consideration of additional criteria such course difficulty and test scores.) Taken in
combination with the previous recommendation to lower the threshold for engagement,
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this would result in a larger group of students with high absolute levels of engagement
and a smaller group of students with high absolute levels of achievement at the end of
eighth grade. This might also result in greater alignment between those groups. As
mentioned previously, future longitudinal studies that examine the high school pathways
of students who end eighth grade with differing levels of engagement and achievement
would be very informative for setting these targets of resilience and readiness.
A second possible reason for the relative lack of alignment could be that this study
used student’s reports of their engagement, which more accurately capture students’
motivational experiences, rather than teacher’s reports of their student’s engagement,
which may better convey the actual quality of their participation. Compared to student
reports, teacher-reported measures of engagement are typically correlated with grades at
high levels, which is logical, considering that both are the teacher’s assessment of the
student’s academic work, to some extent. It should be noted that the student-report
measure used here actually aligned better with grades than is typical of similar studies
(e.g. Pitzer & Skinner, 2017). Concurrent correlations suggested a moderate association
at most time points and r = .46 at the end of eighth grade. In the growth curve analysis in
research question 1b, the R2 value indicated engagement trajectories explained 15% of
the variation in GPA at the end of eighth grade; both relatively high values when
compared to other similar studies using self-report, but ones that suggest a moderate
degree of alignment, which, expectations aside, is what was seen here.
Finally, lack of alignment between absolute levels of engagement and
achievement could also suggest a reconsideration of the theoretical assumptions and

Chapter 6. Discussion

340

hypotheses guiding the current study. These expectations were themselves based on
limited empirical information from previous studies of subgroups with differing
engagement trajectories. The high performance found in the highest subgroups in two of
the three previous studies was reported in relative terms (z-scores or nation-specific
testing criteria), so it is unclear how those would translate to a standard 4-point scale. The
third study, Li and Lerner (2012), used student’s reports of their average grades, with the
highest groups reporting “mostly As and Bs,” which is not that different from the eighthgrade GPA found in this study of 3.19.
At the same time, the hypothesis of a close alignment between engagement and
achievement suggests an expected profile in which students are either “high-high” (high
absolute levels of engagement and achievement) or “low-low” (low on both), but the
examination of subgroups of students in this study indicates that other combinations are
not only possible but common. These other profiles may shed light on underlying
motivational problems found in middle school students. For example, consider the issues
facing of students with a “high-low” common profile (i.e., high engagement and low
achievement). Students who are invested in school but not seeing the fruits of their efforts
are all too well known to many teachers. In this sample especially, with so many students
from largely low-income and immigrant backgrounds, myriad systemic issues -- ranging
from school funding to language difficulty to societal barriers to the effects of trauma –
could disrupt these engaged students’ academic performance. (The fact that average GPA
in this sample seemed on par with those in other studies whose samples faced fewer
obstacles could almost, then, be taken as a positive sign.) The other side of the coin,
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namely the “low-high” students or students who are high-achieving but not highly
engaged may also be at risk. Students who are going through the motions but not
motivationally invested may be in trouble in the more self-propelled world of high
school. Future studies could compare the high school pathways of students who have
only high engagement or achievement to those who have both (or who switch from only
one to both). What might differ or change for these students to complete their academic
pictures?
Time Windows
One goal of this study was to capitalize on its more-densely spaced time points to
examine what was happening from time point to time point during middle school,
especially focusing on the timing of any discontinuities in the development of
engagement across middle school. In terms of mean levels, declines tended to increase
slightly from every time point to the next, with two discontinuities: in the second to last
time window, over the summer between seventh and eighth grade, there was no decline in
engagement levels, and the subsequent window, during eighth grade, held the steepest
decline. This suggests the former time window as a possible motivational rallying
period–a time to shore up one’s levels–and the eighth-grade year as a time of
motivational vulnerability.
The selection of these two windows as key windows of discontinuity is tempered
by some possible alternative explanations. First, the different waves of students in the
study did not all show the same times of discontinuity. For example, wave three showed a
distinct increase between seventh and eighth grade and a distinct downturn during eighth
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grade, whereas wave two showed more stability during both time windows, and wave
four showed slight declines at both windows (see Figure A.1 in Appendix for illustration).
Analyses tested for a possible time-of-measurement effect but did not find one, so any
explanatory event (e.g., change in administration) underlying a wave effect would have
been focused only the seventh-to-eighth grade class that year, which seems less likely. It
is also possible that the arrested decline between seventh and eighth grade was in some
way a measurement error, due to chance or an event such as described above, and that the
steep drop at the next time point is simply regression to the mean in the sense of returning
to the levels expected by the otherwise steady downward path.
At the same time, the arrested decline seemed “real” in that waves two and three
both showed pronounced increases in some resources at the same time point – multiple
waves of students reporting positive motivational change that might hold off declines in
engagement. The fourth, and perhaps most compelling possibility comes from
supplementary analyses which suggested that the timing of discontinuities might differ
for male and female students. This could, moreover, help explain the apparent wave
difference because there was a notably different gender composition between waves three
and four63. Future studies could examine the extent to which there are gender differences
in the timing of motivational stability, drops, and gains, and whether there are differential
sets of resources that correspond to these motivational events for male and female

63

Tests of wave differences (in Appendix A) used a familywise correction that may have been too

conservative, and accordingly there may have been additional wave differences that were not discussed
here. Future studies could use Hochberg’s step-up method to correct for familywise error.
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students.
Future studies could help understand the timing of motivational changes by using
qualitative research to look into the experiences of these time windows from the
perspectives of the students, teachers, and parents themselves to see how (and whether)
mean-level trends align with lived experiences. For example, anecdotal reports from
teachers at this school described seventh grade as a time of more disruptive behavior
from students, suggesting more chaos than stability, and posing questions that future
studies could answer. For example, future research could identify ways that students and
teachers experience time windows similarly or differently, as well as giving more light on
what students’ mean-level reports say about their actual day-to-day actions.
Time windows and absolute levels. Complementing the examination of mean
level shifts was the examination of shifts in whether students had high absolute levels of
engagement. It was hypothesized that the key time windows showing larger or smaller
declines in mean levels of engagement would also show more students shifting up or
down in terms of absolute levels of engagement. Counter to expectations, this was not the
case. Instead, the most shifts (both up and down) happened during sixth grade, and the
highest number of students who maintained stably high levels of absolute engagement
were found during seventh grade. Rather than aligning to mean levels, these shifts
seemed to align with the time windows that had smaller or larger correlational stabilities
in engagement from one time point to the next. This could reflect another instance of
regression to the mean that is amplified by the use of extreme subgroups (Kenny &
Campbell, 1999; Zhang & Tomlin, 2003). When examining a subgroup of students, the

Chapter 6. Discussion

344

extent to which their mean scores tend to regress to the mean from one time point to the
next is a function of the correlation between scores at those two time points and the
distance of the group’s mean from the population mean. The weaker the correlation, the
closer the group’s average scores are expected to be the population average at the next
time point, and the farther the group’s scores fall from the mean, the larger the distance
this regression spans.64
This has two implications for the current study. First, more “shifts” up and down
(crossing the threshold from high to lower and lower to high absolute levels) would be
expected in time windows marked by lower correlations between engagement scores at
the two time points in that window. And second, since the group mean for the “high
absolute level groups” was well above the mean, changes in those students’ responses
from time point to time point would be greater. Indeed, supplementary exploratory
analyses (in Appendix C) conducted using formulae provided by Trochim (2006),
suggested that the high number of shifts up and down during sixth grade was on par with
what would be expected given the mean level change during that time, the variability of

64

Trochim’s (2006) explanation of this relationship may be helpful in understanding such a

common conclusion: If the subgroup’s means is the same as the group mean, there will be no regression to
the mean at a subsequent time point – some people will score above, some below, so the subsequent
responses is still the mean. If the subgroup mean is different, and the correlation between the two
timepoints is zero (showing no association with previous value), the subgroup mean will revert to average
score at the next time point: complete regression to the mean. If the correlation is one, students likely have
essentially the same score, so there is no regression to the mean. If the correlation is .50, the subgroup
regresses 50% of the way to the overall mean at the next time point.
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that change, and the low correlational stability during that window. In contrast, in the
window during seventh grade (in which the highest number of students remained stably
high), more students stayed high than can be explained by regression to the mean.
Examination of these findings, in conjunction with the mean-level changes, lead
to a few possible interpretations. First, the window during seventh grade and the window
between seventh and eighth grade were both marked by more stability in the sense of
students maintaining higher levels of engagement rather than losing them. Together, these
suggest that seventh grade in general could be a possible time for motivational recovery.
Second, the contrasting findings on the timing of losses (most shifts down took place
during sixth grade, but the steepest declines in mean level occurred during eighth grade)
to some extent illustrate the limitations of using thresholds, especially extreme ones, but
at the same time highlight the value added by using multiple methods to assess positive
adaptation and vulnerability. The fact that there was low correlational stability from fall
to spring of sixth grade is valuable information. It makes sense that the beginning of
middle school would be a time of motivational changes. It is easy to imagine some
students fresh from a warm elementary school environment coming in ready to love
middle school and becoming disenchanted, and other students who never cared about
school finding new connections, friends, or areas of strength and coming into their own.
The findings of this study suggest that the changes in engagement at the beginning of
sixth grade may not be trivial: for the declining group, who started at a mean level similar
to that of the moderate high group, the decline started from fall to spring of sixth grade.
In this sample, the highest group and the moderate high group both started with relatively
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similar levels, but the moderate high group started to decline in sixth grade whereas the
highest group stayed stable.
The contrast in findings points out that although dichotomization causes the loss
of information about individual differences, so too does assessing only the average when
different students may follow different patterns. The pattern that emerges when using
both approaches was that different kinds of discontinuity occurred throughout middle
school, rather than being contained to a set of clearly-defined time windows. The findings
suggest sixth grade as of a time of great instability or rearrangement involving potential
gains as well as losses, seventh grade as a time of motivational stability, and eighth grade
as a time of vulnerability and decline. At the same time, significant numbers of students
were shifting up and down within each time window, and, notably, these shifts
corresponded to students’ resource levels, providing evidence that in many ways these
appear to be “real” occurrences. The picture that emerges from this study focuses less on
the identification of key time windows and more on the realization that every window in
middle school has the potential to act as a key window. And positive engagement is a
malleable context-dependent state and not a trait marking resilience. In that way, it seems
valuable to maintain the use of both analysis of normative mean-levels as well as
subgroups of students. MacCallum and colleagues (2002) point out that there are ways to
assess groups that, while losing information, can be justified more easily than simply
dichotomizing based on scale responses; namely, using “taxonomical” (explicitly focused
on underlying groups) analyses such as growth mixture modeling and latent class analysis
to infer what the real underlying classes are. Future studies could draw on these analyses
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to continue shedding light on whether there are subgroups who show distinguishable
patterns of shifts in engagement over middle school and the resources that explain them.
Motivational Resources
This study set out to examine which of the six personal (relatedness, competence,
autonomy) and interpersonal (teacher support, parent support, peer support) resources
might support the development of engagement pathways that end middle school with
high levels of engagement and achievement. Specifically, it sought to provide
information on the processes by which resources might support engagement over time
(i.e., via launch, ambient-level, and/or change-to-change models), and whether resources
seemed to function individually or as a set.
Longitudinal support processes: Launch, ambient-level, and change-tochange models. This study showed support for all three models, with different subsets of
analyses providing evidence for different models. The primary difference was in models
that investigated mean levels of engagement compared to those that investigated changes
in engagement over time. The majority of the analyses here tested whether students in
groups defined by different levels of engagement also differed in their levels of resources
(RQ 1c.2, 2.c and 2.c1, and 3c.1 and 3c.2). In these analyses, support was strongest for
ambient-level models (most findings were significant), and next strongest for launch
models (testing differences in initial resource levels, roughly half of findings were
significant). Although these two processes model conceptually different mechanisms of
change over time, analytically they are similar: ambient-level models average resource
levels for all time points in the given span of development, and initial levels are the first

Chapter 6. Discussion

348

timepoint in that subset. The majority of these analyses focused on either engagement at
the last time point or change from one time point to the next; in both cases, ambient-level
models included resources from the target time point (i.e. analyses of high engagement
and achievement in eighth grade included resources in eighth grade), and launch models
only included resources levels at the first of the time points, which was necessarily the
most distal. In these ways, it is not surprising that the ambient-level models found the
most support, and is significant that launch models found as much support as they did,
especially for analyses that spanned all three years (such as RQ 1c.2).
There was also some support for change-to-change models, found specifically in
analyses that focused not only on mean levels of engagement, but also on changes in
engagement over time (namely, looking at shifts up or down in absolute levels of
engagement, and examining the increasing and declining engagement trajectory groups).
For the analyses of engagement growth curves in research question one, asking whether
resources were associated with more-positive trajectories of engagement (i.e. trajectories
showing more gains or smaller declines), support was found only for the change-tochange model. This latter set of analyses was the only one in which no support was found
for either the launch or the ambient-level models. Again, this is likely because the
research question explicitly targets changes, and not mean levels; many resources did
show a significant association with the engagement intercept, indicating that initial and
ambient-level models would likely have found support if the question had focused on
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mean levels65.
A second distinction in patterns of effects was found in the analyses investigating
shifts in absolute levels of engagement in RQ 2c and 2c.l. Resources levels differed more
often between students who “shifted up” from lower to high absolute engagement levels
and students with “stably lower” levels than they did between students who maintained
“stably high” absolute levels and those who “shifted down” from high to lower levels.
This pattern is likely related to the loss of information that results from dichotomization:
The “lower levels of engagement or achievement” group at each time point likely
contained students who had consistently low engagement and resource levels, and also
students whose levels were consistently higher (nearer to the threshold). In contrast,
students who “shifted up” at each time window were more likely to be those who had
higher levels to begin with. Comparisons in this group followed the pattern above in that
support was strongest for ambient-level and launch models, and weaker for the changeto-change models.
For the comparisons between students with “stably high” absolute levels of
engagement versus “shifting down,” the only significant findings were for ambient-level

65

There are also other possible explanations for these null findings. It is possible, for example, that

the launch effects were not significant because of low power, or low reliability coefficient for the slope
(which, in essence, describes the amount of variability in change over time between versus within
individuals; Newsom, 2015; Raudenbush, 1988), but the very small coefficient sizes that were estimated
suggested a lack of relationship rather than nontrivial-sized effects where there was insufficient power to
detect it.
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models. Although the change-to-change models were not significant, the fact that initial
levels (the first of the two time points) did not differ between the groups while ambient
levels (average of the two time points) did, provides some evidence that those who
shifted down were not simply those with lower levels of engagement and resources in
general. They began with resource levels that were similar to students who stayed stably
high, and it was only their levels at the second time point, after they shifted to “lower”
engagement levels, that differed.
“Sets” of resources. In general, this study supports the hypothesis that resources
might support engagement as a set, rather than individually: In most of the analyses,
multiple resources were significantly associated with positive engagement. There seemed
to be three “sets” of resources that appeared in most models. The most common “set”
consisted of significant findings for either five resources (with findings not significant for
either parent or peer support) or all six; this was the result for most of the launch and
ambient-level models. The second set “set” was three or four resources, with strongest
support for teacher support and autonomy, and weaker support for relatedness and/or
competence. This was the result for the significant findings in change-to-change models,
and significant ambient-level findings for the “stably high” versus “shift down” groups.
The hierarchy shown in these two “sets” of resources, with the weakest support
for peer and parent support and strongest support for autonomy and teacher support
conformed, for the most part, to descriptive findings at the beginning of the results
chapter: Teacher support and autonomy showed the strongest correlations with
engagement and GPA, whereas competence, peer support, and parent support competence

Chapter 6. Discussion

351

had poor reliabilities and/or marked range restrictions, with parent support and peer
support showing the lowest correlations with engagement and GPA.
With this pattern in mind, it was surprising to find parent support as a member of
a third “set” of resources: In some of the change-to-change models, parent support was
part of the select subset of three to four resources. It appeared in the analyses comparing
the linear slope of the increasing and declining groups to their sister ships (in RQ 3c.1),
as well as the analysis comparing the group that “shifted up” from “lower” absolute
levels of engagement in the window during sixth grade (in RQ 2c.1). There were a few
additional surprises in the hierarchy of these findings. First, it was surprising that teacher
support was consistently the strongest resource, more so than all of the personal resources
except, sometimes, autonomy. Although this might be expected based on initial empirical
findings indicating that teacher support had good measurement properties and a strong
correlation with engagement, it contradicts previous research based on theoretical core
propositions of self-determination theory and the self-system model of motivation
development, where in general, personal resources are posited and have been found to be
stronger predictors of engagement than are interpersonal resources. Theoretically, these
approaches posit that the three personal resources are the proximal self-system processes
through which contextual resources exert their effects on motivation (see Figure 2.4).
Teacher support is hypothesized to shape the development of engagement by fostering
students sense of relatedness, competence, and autonomy. Empirically, many studies have
documented the self-systems as mediators of facets of teacher support (e.g., Green et al.,
2012).
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The hierarchy among the resources was also somewhat surprising. Although the
measure of autonomy had poor reliability, as a construct it is very closely connected to
engagement, so its strong predictive power is not particularly surprising. However, it was
surprising that measures of relatedness, despite their good measurement properties,
should be a relatively weak resource. Perhaps even more surprising, though, that so many
significant effects were found for peer support, parent support, and competence at all in
light of their measurement problems. Overall, the current study provided evidence that
these resources are promising candidates as important contributors to the development of
students’ engagement during middle school. Hence, future studies would benefit from
including these constructs (assessed with a few additional items to improve measurement
properties) as predictors of mean levels and trajectories engagement and motivational
resilience.
Educational Implications
This study examined the development of student engagement during middle
school, with the goal of identifying the pathways by which students might end eighth
grade with high levels of engagement and achievement, and examining the role of
personal and interpersonal motivational resources in supporting those pathways. The
cumulative findings on these pathways, captured from multiple perspectives, are meant to
shine light on the multiple ways that students can successfully traverse middle school,
and may be useful for parents, educators, educational researchers, and others who want to
foster the motivation and academic success of middle school students.
Readiness for high school. The underlying goal in exploring differential
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pathways of engagement is to understand how students can end middle school with the
motivation and achievement they need to carry them through the transition to high school
and on to a successful high school career. With little empirical evidence currently
available to determine what this level of motivation and achievement might look like, this
study serves as a starting point, providing information on one possible set of markers,
namely, reaching the end of eighth grade with unambiguously positive absolute levels of
engagement and achievement. The students who were able to accomplish this were ones
who had higher levels of all the motivational resources examined in this study, except
parent support, both at the beginning of middle school and in overall levels throughout.
This suggests that interventions designed to support strong motivation and achievement
by the end of eighth grade may want to target students who have access to lower levels of
resources when they start middle school, as well as those whose resources later decline.
This study also took tentative steps in identifying a possible set of markers that
parents and educators can use to recognize and help students work toward motivational
and academic “readiness” by the end of middle school. Findings suggested that uniformly
positive levels of engagement at the end of eighth grade may not be a realistic
benchmark. Although most students reported high behavioral engagement, this was not
the case for emotional engagement, especially boredom. Although behavioral
engagement may (understandably) be the most visible indicator of motivation and the
primary focus of teachers and parents, this study suggested that emotional engagement,
including enthusiasm, interest, and enjoyment in schoolwork may be a casualty of middle
school. This would represent a motivational vulnerability, perhaps one that is not readily
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apparent to teachers and parents, since students will need these positive and energetic
emotions to sustain their academic efforts in high school and beyond. These findings
highlight emotional engagement as an important intervention target, and also underscore
the need for more research to provide teachers and parents with better information on
what a realistic threshold might be, so they can calibrate their own efforts in helping
students get ready for a successful transition to high school.
Different profiles of engagement and achievement. The findings of this study
may also be useful to parents and teachers in helping them understand the (mis)alignment
between motivation and learning experienced by some students. The examination of
students who are high on both engagement and achievement brought to light how many
students were high on one but not the other. One set of these students, those who have
very high engagement but have not achieved the high levels of academic performance
they will need to truly thrive in high school, draw attention to how important it is to
consider not just motivational needs but also to consider the entire biological, cognitive,
psychological, and social system: students (and teachers, and parents) need not only
motivational supports but also strategies and systematic supports to help convert their
motivation into high quality performance. This group may benefit from training in
strategies of self-regulated learning (Schunk & Green, 2017; Wigfield, Klauda, &
Cambria, 2011; Zimmerman, 1990), which help students break apart and take
responsibility for the steps in the processes of learning, including even strategies of
effective help seeking (Karabenick & Denbo, 2011; Karabenic & Gonia, 2018).
On the other hand, students who get good grades without high engagement may
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be another target for intervention and future research. Low engagement and motivation
are risk factors for subsequent dropout, especially when students run into difficulties and
obstacles-- as they increasingly will during high school. It may be that high achievers are
in need not only of standard motivational supports (e.g., relatedness to teachers), but
might also benefit from supports not examined in the present study, supports designed to
spark interest and enthusiasm, such as academic work that allows increased
responsibility, challenge, and self-direction.
Engagement as a malleable and dynamic state. Patterns of findings from the
current study examining the ways in which high absolute levels unfolded over time also
contained messages that may be useful to parents and teachers. They revealed that
meeting such a threshold does not seem to be a student trait or a final status to obtain,
contradicting societal stereotypes about “motivated” or “unmotivated” students. Instead
engagement, consistent with motivational theories, seems to be more of a malleable,
dynamic, and transient state, consistently reshaped by self-perceptions and sociocontextual supports, its degree fluctuating in time with the availability of those personal
and interpersonal resources, which are also changing.
Time windows across middle school. In a similar vein, this study did not locate
any single key time window that would signal to parents, educators, and interventionists
that they should concentrate their efforts during that particular period. Instead, this study
suggested that in general the path across middle school is marked by many shifts and
several possible windows that frame both ups and downs. This corresponds with findings
from the few other longitudinal studies examining engagement over middle school; in
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general these found discontinuities at different times, albeit with some commonalities,
most notably declines at the beginning of middle school. At the same time, findings from
this study did suggest that some time windows within middle school that do seem to
contain notable patterns of shifts, at least in this sample.
First, sixth grade seemed to be a time of instability, a window of vulnerability but
also opportunity. This makes sense: The entry into middle school brings a change in one’s
environment, social group, and closeness to teachers, among countless other shifts
(Eccles & Roeser, 2009). This study suggests that there were students who came in with
stellar motivation in fall of sixth grade and lost it during the year, as well as those who
came with lower levels and gained it. Sustaining the former group’s high motivation and
facilitating the latter group’s upward shift would be additional possible targets for
teachers, parents, and interventionists. Students who arrived with high levels but then lost
them were those with lower overall levels of relatedness, autonomy, and teacher support
during sixth grade, and so interventions could focus on relationship-building, providing
interesting and relevant schoolwork, and giving teachers resources to provide more
support in the first year in order to make it a soft motivational landing after departing
elementary school. Students who came in with lower levels of engagement and shifted to
high levels were those who had improvements in their sense of autonomy, teacher
support, and parent support, showing not only that the previously mentioned supports are
important, but that connections with parents may be a key resource during the middle
school transition. High quality relationships with parents may provide a supportive bridge
until adolescents can form connections with teachers and peers, and consolidate their
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views of themselves as competent, purposeful, and committed students.
Seventh grade and the summer following it seemed to provide students an
opportunity for respite from declines and perhaps a window for gains. When considering
both of these windows, students whose engagement improved during this time were those
who had higher levels of all resources; and students who maintained high engagement
had higher personal resources and teacher support. Finally, results from this study
indicated average motivational drops from fall to spring of eighth grade, and students
who shifted to lower levels of engagement during that time were those who reported
lower levels of all resources, and declines in teacher support. This finding, along with
many others, underscores the centrality of teachers to students’ academic experiences.
Trajectories of engagement. In addition to exploring engagement at particular
times in middle school, this study also provides information about the development of
engagement across middle school as a whole. The average trajectory found in this study
corresponds to that found in prior research, in that students tended to experience slight
declines in engagement such that by the end of middle school, their levels were still
positive but no longer high. This is one of only a small number of studies that tries to
explain variation in students’ trajectories by examining the role of multiple malleable
resources. The study found that students who had more-positive trajectories (declining
more slowly or actually increasing in engagement levels) were those who also had
smaller declines or larger gains in the three personal resources (relatedness, competence,
and autonomy) and in the motivational support from teachers (that should help to foster
these personal resources). This raises the possibility that resource trends could be a
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possible target for interventions; keeping tabs not only on students who have lower or
higher levels of resources, but also on whether their self-perceptions and relationships
with their teachers are improving or deteriorating over time. Correspondingly, for
students showing more declines, interventions may need to focus on ways to reverse
declines in resources and systematically foster upward trends.
Moreover, especially when considering diverse and/or marginalized samples, it is
important to acknowledge that students from many marginalized backgrounds encounter
societal messages and systematic obstacles that directly stifle their needs for belonging,
competence, and autonomy (e.g. Cohen & Garcia, 2005; Oyserman, Bybee, Terry, &
Hart-Johnson, 2004; Walton & Cohen, 2007). An important part of reducing motivational
declines lies in creating contexts and institutions that support all students’ motivational
needs, and that truly honor all students’ backgrounds and identities. Motivational
interventions may help counter some of the direct impacts of inequity on individual
students’ motivation, and yet at the same time, the onus of change must lie at the
institutional and systematic level. Some recommendations for research and practice and
be found in Gray, Hope, and Matthews (2018) and Usher (2018).
Differential pathways. Prior studies have identified groups of students who
follow different kinds of trajectories, including those whose trajectories are parallel to but
below the normative trajectory, those who start with levels similar to the overall average
but drop steeply, those who show some recovery, and, of special interest, those who
maintain high levels of engagement across middle school. This may be the first study to
date to identify the malleable resources that characterize the latter three groups. The
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increasing and declining groups were very small, so these are best considered as
exploratory findings, but nonetheless they may perhaps provide the start of a road map to
these alternative pathways across middle school. Findings about subgroups may help
parents, teachers, and interventionists come to see the different routes students’
engagement can take across middle school and the different supports that each group may
need to succeed.
For example, the increasing group started with low levels of almost all resources,
but had a significant increase in competence, bounced back from an initial decline in
autonomy to have no overall change over time, and had stable levels of parent support,
ending with similar levels of both resources and engagement as the low-moderate group.
These levels were not ideal, representing an even mix of engagement and disaffection,
but represented a true improvement instead of the further declines that might be expected,
and perhaps resulted in a new, more sustainable motivational landscape. This suggests
that, to help students recover from low motivation levels, teachers, parents, and
interventionists may wish to focus on providing that kinds of supports that foster
students’ experience of themselves as efficacious and feeling some degree of interest and
importance of academic work; and that parents might be particularly important support
partners for these students.
The declining group started with a mix of higher and lower resource levels (as
prior descriptive findings suggested might be the case): In contrast with the group
members’ initially positive engagement levels, they started with lower levels of
relatedness, autonomy, and teacher support which then dropped even further as time went
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on. This combination of positive engagement and low resources could be a red flag,
identifying students at risk of steep motivational losses. Their levels of parent support, on
the other ended, were quite positive at the beginning, and dropped in step with
engagement. This suggests that parent support might have served as a sort of bulwark at
the beginning of middle school, providing a motivational lifeline to keep up students’
engagement despite a dearth of other motivational resources, and when this support was
lost, students’ engagement fell with it.
Lastly, the group of students who maintained high levels of engagement across
middle school (and, in this sample, avoided the normative declines completely) were
those who had higher levels of all six resources. This suggests that it takes the entire
package: supportive relationships with teachers, parents, and peers to foster a sense of
personal competence, personal endorsement of schoolwork, and belonging, that in turn
enables students to maintain their high levels until the end of eighth grade. This has major
implications for those who want to promote engagement (as well as those who research
it): It may be important to consider whether predictors function as a set instead of as
individual assets. Since they may all play a cohesive role in supporting engagement, it
would not make sense to ask which resource should be prioritized in an intervention (nor
which resource best explains the variance in a multiple regression). Indeed, it may be that
the strongest predictors can have their impact, in part, because the others are there as
well. The student is part of a healthy motivational system.
Notably, the set of findings that resource levels differed among the five trajectory
groups also serve as evidence of predictive validity for the five-class model: even though
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traditional criteria suggested that only three underlying classes existed, these results
suggested otherwise. The observation of these groups replicates what has been seen in
prior studies, and may offer a useful picture for practitioners and researchers when
considering interventions or studies related to typical motivational paths through middle
school.
Motivational resources. At the same time, some lessons for educators and
interventionists emerged about the importance of specific resources, and the processes by
which they support engagement. The diverse analyses used here showed, in brief, that
launch and ambient-level models could best describe the way in which resources shaped
levels of engagement, whereas changes in resource levels seemed necessary in some
cases to explain changes in engagement over time. Before discussing the relative
importance of key resources, it is important to note that the resources that yielded fewer
significant findings were those with poorer measurement properties; the lack of empirical
support should not be taken as definitive evidence that these resources are not important.
With that caveat, there were a few relative standouts.
First, although it is no surprise, this study reinforces prior findings on the key
role of autonomy in supporting adolescent engagement and its development during
middle school. As such, this study concurs with self-determination theories and research
which insist that interventions must include efforts to increase parent and teacher
autonomy support if they are to be effective in nurturing the development of students’
engagement (Reeve, 2009). Second, it was notable that parent support emerged as one of
the key resources for explaining changes in engagement despite its poor scale properties.
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In this sample, most students reported extremely high parent support, and in many ways,
their importance during middle school may be taken for granted (Boonk, Gijselaers,
Ritzen, & Brand-Gruwel, 2019; Gonzalez-DeHass, Willems, & Hoblein, 2005; Grolnick,
2016; Raferty, Grolnick, & Flamm, 2012). However, findings from this study may
encourage parents to strengthen their relationships with their adolescent children and
advise schools to help connect with parents since having high parent support may play a
vital role in preventing steep motivational declines as well as fostering gains in
motivation.
Lastly, although as mentioned previously, it was both a theoretical and an
empirical surprise that teacher support emerged as the star resource, often surpassing the
personal resources (which should be more central) in effect sizes, at the same time, this
finding rings true. Students who generally have positive self-perceptions may still be
thwarted by a lack of teacher support; disaffection in the classroom could emerge more
acutely in such cases, whereas it could take longer for students’ sense of belonging,
competence, and autonomy to erode. Conversely, the presence of positive teacher support
could jumpstart the motivational cycle, serving to help students actively engage in the
classroom because they like the teacher and the teacher likes them (Allen et. al, 2018),
participation that only later results in a sense of being valued in class, capable of
challenging tasks, and being committed to schoolwork (Newmann, 1991).
Together, these findings add to efforts to construct an initial map of students’
motivational journey during middle school. Future research is needed to unpack and
expand upon these findings further, but this collection of findings may serve as a
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generative starting point by providing information on the common pathways by which
students do, and do not, successfully navigate middle school and the resources that
support them.
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APPENDIX A.
INFORMATION ON MEASURES, WAVE DIFFERENCES, AND MISSING DATA
Table A1
Study constructs
Construct name
(number of items)
Engagement (6)

Items
I look forward to coming to school.
I enjoy learning new things in school.
I try hard to do well in school.
When we work on something in class, I feel bored. (-)
In school, I don’t work very hard. (-)
I can’t stand doing school work. (-)

Relatedness (5)
I feel safe at this school.
I feel like a real part of [school name].
This school is a good place for students like me.
I feel like an outsider at this school. (-)
Sometimes I feel as if I don’t belong to this school. (-)
Competence (6)
If I decide to learn something hard, I can.
I can do well in school if I want to.
I can get good grades in school.
I can't get good grades, no matter what I do. (-)
I can't stop myself from doing poorly in school. (-)
I can't do well in school, even if I want to. (-)
Autonomy (6)

Root question: Why do I do my school work?
Because it's fun.
Because it's interesting.
Because we are learning important things.
Because doing well in school is important to me.
Because that's the rule. (-)
Because the teacher says we have to. (-)
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Teacher Support (7)
My teachers really care about me.
People here I know I can do good work.
My teachers explain why the things I learn in school are
important.
My teachers just don’t understand me. (-)
I can’t really count on my teachers. (-)
The rules at this school are so unfair. (-)
People here are always telling me what to do. (-)
Parent Support (2)
My parents respect and appreciate me.
My parents really care about me.
Peer Support (3)
My friends respect and appreciate me.
My friends are always ordering me around. (-)
My friends don't understand me. (-)
Note. (-) indicates negative items, which were reverse-coded when calculating scales.
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Wave Differences
Most wave differences could be accounted for by three general patterns (see
Figure A1 and Table A2)66. First, mean levels for wave five were often slightly higher
than those for other waves. Second, wave six tended to show a different pattern of mean
levels from fall to spring of sixth grade when compared to the other waves, with higher
GPA levels at both time points but a steeper drop from fall to spring in several other
constructs. Third, wave three and wave four differed such that wave three showed lower
levels in the fall of sixth grade and waves three and four diverged in their patterns from
the spring of seventh grade to the fall of eighth grade; wave three showed lower levels in
the spring and higher levels in the fall, and wave four showed the opposite pattern). Even
in the most extreme wave differences, however, mean levels for that wave only wave
diverged by approximately half of one standard deviation from the mean for students for
other waves. In the majority of cases, waves diverged by less than a quarter of a standard
deviation from the mean of the others
I considered both controlling for wave when estimating missing data and
screening out entire waves of students, but decided against these options. Including
dummy variables for each wave in the estimation models for missing data seemed to
reduce the extent to which potentially divergent waves informed patterns for those
missing data in other waves, but exaggerated the patterns for those missing data within
the waves in question. This was especially concerning because some of the diverging

66

The specific underlying reasons for the wave differences were not known. Possible time-of-

measurement effects were examined and rule out.
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wave patterns seemed to be due in part to selection effects, such that those with higher or
lower levels missed different time points, more than actual mean-level changes over time.
I also considered screening out students in wave six. Omitting wave six, however,
would significantly reduce the amount of available data from sixth grade, on which all of
the “launch” questions hinge. Additionally, along with wanting to maintain as much
information as possible in the study, I wanted to maintain the variety represented in the
different waves. When charted (see Figure A1) the mean levels for the different waves
across time were similar enough to clump together into a visible band, with the slight
deviations between waves seeming to convey a range of several possible typical meanlevel trajectories over time. By maintaining all cohorts, these possibilities would be
retained in the sample. For these reasons, in conjunction with the small number of wave
differences found, the decision was made to maintain all six cohorts in the sample.
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Figure A1. Mean levels of study constructs for each wave, based on raw data.
Abbreviations are as follows: Eng = Engagement, Rel = Relatedness, Comp = Competence, Aut = Autonomy, Tch Sup = Teacher support, Par Sup = Parent
support, Frnd Sup = Friend support. T1 = time point 1, fall of 6th grade; T2 = time point 2, spring of 6th grade; T3 = time point 3, fall of 7th grade; T4 = time
point 4, spring of 7th grade; T5 = time point 5, fall of 8th grade, T6 = time point 6, spring of 8th grade. The erratic levels of friend support seen for wave three
in eighth grade are due to a very small n; friend support data was collected from almost no students in wave 3 in eighth grade.

Table A2
Wave differences: Selected results of independent samples t-tests comparing mean levels for members of each wave with mean
levels of students in all other waves for each construct at each time point.
1. Fall 6th

2. Spring 6th

Time point
3. Fall 7th

Relatedness
Wave 3
Competencea
Autonomy
Wave 3
Wave 5

High: 3.34 > 2.87
t (173.32) = 5.06***

High: 3.13 > 2.63
t (298.88) = 4.99***

Low: 3.57 < 3.90
t (322) = -2.97**

Low: 3.35 < 3.73
t (285) = -3.23**

Low: 3.17 < 3.40
t (331) = -2.81**

Low: 2.82 < 3.13
t (279) = -3.14**
High: 3.30 > 2.93
t (279) =3.44**

High: 3.39 > 3.02
t (314) =3.28**

Low: 3.42 < 3.83
t (271) = -3.27**

Wave 5

Friend Supporta

Low: 2.75 < 3.07
t (328) = -2.95**

6.a

High: 3.23 > 2.87
t (152.53) = 3.58***

Teacher Support
Wave 3

Parent Support
Wave 5

5. Fall 8th

High: 4.03 > 3.77
t (321) =2.73**

GPA
Wave 3
Wave 6

4. Spring 7th

High: 4.06 > 3.65
t (271) =3.55***
High: 4.77 > 4.37
t (189.78)=4.42***

High: 4.67 > 4.33
t (164.73)=3.52***

Note. Results shown only for tests significant at p <.00833 (alpha of .05 divided by 6 cohorts to adjust for familywise error rate);
a
indicates no such results were found.
The following information is displayed for each significant test: High/Low (indicates whether mean level for the wave was higher or lower than that of
students in other waves); mean level and standard deviation for students in wave vs. for students in all other waves; results of t-test.
**
indicates test significant at p <.01, *** indicates test significant at p <.001. T-tests with non-integer degrees of freedom (i.e. with decimals) were ttests adjusting for unequal variances because of a significant result for Levene’s test of equal variances.
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Missing Data
Sources of Missing Data
The following section describes the different patterns of missing data in detail. All
percentages described here reflect a ratio of the number of data points that are missing
due to the given missing data pattern in comparison to the total number of data points
possible in the entire study.
Missing by design. The majority of the data missing were missing because of the
design of the study (see Table 4.2). The 161 students in Waves 1 and 6 were missing all
data for four time points, and the 184 students in Waves 2 and 5 were missing all data for
two time points, for a total of 39,468 missing data points (29.28 percent of possible data).
An additional 1.88% of possible data were missing because they were not collected or not
possible to collect for the following three reasons.
First, in year one of the study, the only grades obtained from school records were
those from math and science classes, so students in Waves 1, 2, and 3 were missing
language arts and social study grades for that year (1032 course grades, 0.77 percent of
possible data points). Second, in the first two years of the study, seventh and eighth
grade students took science for one half of the year and social studies for the other half of
the year; students in Waves 1 through 4 were missing either social studies for one time
point in the year and science grades for the other (850 course grades; 0.63 percent of
possible data).
Finally, in years three and four of the study, packets containing friend support
survey items were administered primarily to sixth and 7th graders. This packet was not
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administered in 8th grade classrooms in fall or spring for Wave 3, so these data are
missing for all students in Wave 3 except a very small number of students who were in a
mixed-grade classroom during survey administration (5 in fall, 2 in spring). For Wave 4,
this packet was administered in all eight-grade classroom in the fall but only in some
classrooms in the spring. Together, this missing friend support data accounted for an
additional 0.48% of possible data.
Missing by time point (due to attrition, late arrival, or leaving and then
returning to school). 148 students were missing all data (grades and student report; with
the lack of both data sources interpreted as meaning they were not at the school during
this time point) for an average of 2.71 time points; this missing data accounted for
11.60% of all possible data points. This included students whose last data point was
earlier than the rest of the wave, suggesting attrition (7.20% of possible data), students
who seemed to join the school later than others in the same wave (“late arrival”; 3.91%),
and those with an apparent temporary period of lapsed enrollment (i.e. missing time
points in the middle; 0.49%).
Missing by data source. Some students provided some data at a time point, but
were missing all data from a different source of data (i.e. survey packet or report cards;
5.54% of possible data overall). Most of this (accounting for 4.39 % of possible data) was
from students who were missing all survey items for a given time point (due to, for
example, being absent). Additionally, in the years when items tapping friend support were
in a separate survey packet, there were some students who had one packet but were
missing the other (due to, for example, being absent, if packets were administered on
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different days, or running out of time); together, this accounted for 0.95 % of possible
data.
Finally, there were 68 cases when students provided survey data but missing all
report card data for a time point (accounting for 0.20% of possible data). The majority of
these cases were students who were either missing all data for the following time point,
suggesting they may have left the school before the end of the term, or were missing all
data for the prior time point, suggesting they may have entered the school after the start
of the term. In considering the former, it is possible that students who left the school
before the end of the school year were no longer in the system at the end of the year when
report card data was obtained. Possible explanations for students who arrived after the
start of the year but provided fall survey responses are less clear; perhaps grades were not
recorded until a student’s first full term.
Item non-response or missing course grades. The remainder of this missing
data (1.49% of possible data) were from cases in which students provided some data for a
given data source (i.e. survey packet or report card) but were missing some survey items
or missing a course grade for a reason not already discussed. Most of this (accounting for
1.41% of possible data) were cases of survey item non-response. These may have been
due to, for example, running out of time or getting bored, or, in a small number of cases,
because data were cleared from surveys when bad data was suspected. There was a higher
response rate for items at the beginning of the survey (engagement, relatedness, and
competence), and a lower response rate for items at the end of the survey (teacher
support, parent support, and friend support.)
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The additional cases when students were missing course grades accounted for
0.07% of possible data. In some cases, this was due to receiving course grades other than
standard A – F grades (e.g. incomplete; pass, no-pass) that could not be coded with the 04 scale used. Some students were also enrolled in English Language Learning courses or
skill-building courses that may have superseded core coursework, and a small number of
students were missing a course grade without a clear reason.
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Gender Differences
Table B1.
Results of significant t-tests assessing gender differences in mean levels of personal
and interpersonal resources.
Time point
1.
2.
3.
4.
5.
6.
Fall 6th Spring 6th Fall 7th Spring 7th Fall 8th Spring 8th
Relatedness
2.21*
ns
ns
ns
ns
-2.02*
t
M(SD): Male
3.79(.82) 3.67(.80) 3.68(.84) 3.65(.81) 3.59(.76) 3.45(.86)
M(SD): Female 3.80(.90) 3.66(.84) 3.82(.82) 3.51(.80) 3.59(.76) 3.56(.86)
Competence
t
M(SD): Male
M(SD): Female

-3.79***
4.09(.60)
4.27(.55)

-2.31*
4.17(.61)
4.29(.56)

ns
4.27(.55)
4.32(.52)

ns
4.33(.53)
4.30(.52)

-2.28*
4.20(.61)
4.31(.55)

-2.56*
4.23(.61)
4.34(.50)

Autonomy
ns
t
M(SD): Male
3.30(.58)
M(SD): Female 3.37(.59)

ns
3.24(.68)
3.28(.62)

ns
3.04(.75)
3.12(.70)

-1.98*
2.94(.71)
3.05(.62)

-2.38*
2.93(.71)
3.06(.62)

ns
2.87(.66)
2.94(.64)

Teacher Support
t
M(SD): Male
M(SD): Female

-2.94**
3.89(.64)
4.04(.62)

-1.98*
3.89(.65)
4.00(.66)

-2.33*
3.74(.73)
3.87(.67)

ns
3.66(.76)
3.68(.69)

-2.04*
3.67(.65)
3.76(.65)

-2.26*
3.55(.81)
3.69(.75)

Parent Support
ns
t
M(SD): Male
4.53(.65)
M(SD): Female 4.49(.70)

ns
4.38(.81)
4.42(.75)

ns
4.42(.80)
4.47(.66)

ns
4.30(.80)
4.36(.75)

ns
4.36(.79)
4.28(.80)

-2.15*
4.00(.95)
4.17(.89)

Friend Support
ns
ns
ns
ns
ns
-3.65***
t
M(SD): Male
4.21(.65) 4.25(.69) 4.27(.61) 4.19(.60) 4.20(.56) 3.97(.69)
M(SD): Female 4.20(.69) 4.22(.56) 4.29(.60) 4.26(.57) 4.23(.61) 4.17(.62)
Note. n = 576. Gender coded such that male = 0 and female = 1.
t = results of t test, M = mean, SD = Standard deviation.
Test results reported for significant t-tests only. T-tests had 574 degrees of freedom except
in cases when modified degrees of freedom were used because of a significant result for
Levene’s test of equality of variances for competence at time points 5 (df = 550.75) and for
autonomy at time points 4 and 5 (df = 542.96 and 544.13, respectively).
***
indicates significant at p <.001, ** p <.01, * p <.05. ns = not significant.
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Supplementary Information for Analyses of Growth Curves
Table B.3
Model fit information and estimated parameters for preliminary launch models in Research
Question 1ac1, in which initial levels of resources predicted the slope of engagement, without
controlling for the intercept of engagement.
Model
Model Fit Information
Parameters, Parameter Estimates:
Unstandardized
Standardized
Relatedness Baseline Model.
S-B χ2(21) = 105.83***, AIC = 5184.54; BIC = 5280.37;
RMSEA (90% CI) = .08 (.07 - .10); SRMR= .14; CFI = .86; TLI = .83. R2 Int. = .01, R2 Slope = .002
Relatedness Launch Model:
S-B χ2(19) = 36*, AIC = 5117.08; BIC = 5221.62;
RMSEA (90% CI) = .04 (.02 - .057); SRMR= .07; CFI = .97; TLI = .97. R2 Int. = .25, R2 Slope = .04
Comparison to Baseline Model: S-B Δχ2(2) =82.92***. ΔR2 Int = .24, ΔR2 Slope = .04
Regression Paths and Correlations
Relatedness 6F Eng. Intercept:
βRelI = 0.31***, SE = .04
β*RelI = .49***, SE = .06
*
Relatedness 6F Eng. Slope:
βRelS = -.03 , SE = .01
β*RelS = -.20*, SE = .08
*
Gender  Eng. Intercept:
βGenI = 0.14 , SE = .06
β*GenI = .12*, SE = .05
Gender  Eng. Slope:
βGenS = 0.01ns, SE = .02
β*GenS = .05ns, SE = .07
*
Eng. Intercept with Eng. Slope
ψIS = -0.03 , SE = .01
ψ*IS = -.44***, SE = .11
ns
Relatedness 6f with Gender
ψRelGen = .00 , SE = .03
ψ*RelGen = .001ns, SE = .05
Competence Baseline Model: S-B χ2(21) = 77.11***, AIC = 4958.4; BIC = 5054.24;
RMSEA (90% CI) = .07 (.05 - .08); SRMR= .10; CFI = .88; TLI = .91. R2 Int. = .01, R2 Slope = .002
Competence Launch Model: S-B χ2(19) = 29.48+, AIC = 4911.97; BIC = 5016.52;
RMSEA (90% CI) = .03 (.00 - .05); SRMR= .06; CFI = .98; TLI = .98. R2 Int. = .18, R2 Slope = .07
Comparison to Baseline Model: S-B Δχ2(2) = 43.61***. ΔR2 Int = .17, ΔR2 Slope = .07
Regression Paths and Correlations
Competence 6F Eng. Intercept:
βComI = 0.39***, SE = .06
β*ComI = .41***, SE = .06
Competence 6F Eng. Slope:
βComS = -.06**, SE = .02
β*ComS = -.27**, SE = .09
Gender  Eng. Intercept:
βGenI = 0.06ns, SE = .07
β*GenI = .05ns, SE = .05
ns
Gender  Eng. Slope:
βGenS = 0.03 , SE = .02
β*GenS = .09ns, SE = .07
**
Eng. Intercept with Eng. Slope
ψIS = -0.04 , SE = .01
ψ*IS = -.48***, SE = .09
**
Competence 6F with Gender
ψComGen = .05 , SE = .02
ψ*ComGen = .16**, SE = .05
Autonomy Baseline Model: S-B χ2(21) = 159.97***, AIC = 4969.07; BIC = 5064.91;
RMSEA (90% CI) = .10 (.09 - .12); SRMR= .16; CFI = .74; TLI = .79. R2 Int. = .01, R2 Slope = .002
Autonomy Launch Model: S-B χ2(19) = 30.16+, AIC = 4835.1; BIC = 4939.65;
RMSEA (90% CI) = .03 (.00 - .05); SRMR= .06; CFI = .98; TLI = .98. R2 Int. = .40, R2 Slope = .10
Comparison to Baseline Model: S-B Δχ2(2) = 115.70***. ΔR2 Int = .38, ΔR2 Slope = .09
Regression Paths and Correlations
Autonomy 6F Eng. Intercept:
βAutI = 0.57***, SE = .05
β*AutI = .62***, SE = .05
Autonomy 6F Eng. Slope:
βAutS = -0.06***, SE = .02
β*AutS = -.30***, SE = .08
†
Gender  Eng. Intercept:
βGenI = 0.10 , SE = .06
β*GenI = .08†, SE = .05
ns
Gender  Eng. Slope:
βGenS = 0.02 , SE = .02
β*GenS = .06ns, SE = .06
*
Eng. Intercept with Eng. Slope
ψIS = -0.03 , SE = .01
ψ*IS = -.43***, SE = .11
Autonomy 6F with Gender
ψAutGen = .02ns, SE = .02
ψ*AutGen = .06ns, SE = .05
Teacher Sup. Baseline Model: S-B χ2(21) = 167.58***, AIC = 4979.74; BIC = 5075.58;
RMSEA (90% CI) = .11 (.09 - .12); SRMR= .16; CFI = .72; TLI = .78. R2 Int. = .01, R2 Slope = .002
Teacher Sup. Launch Model: S-B χ2(19) = 31.02+, AIC = 4833.11; BIC = 4937.65;
RMSEA (90% CI) = .03 (.00 - .05); SRMR= .07; CFI = .98; TLI = .98. R2 Int. = .45, R2 Slope = .15
Comparison to Baseline Model: S-B Δχ2(2) = 120.37***. ΔR2 Int = .44, ΔR2 Slope = .15
Regression Paths and Correlations
Teacher Sup. 6F Eng. Intercept:
βTchI = 0.58***, SE = .05
β*TchI = .67***, SE = .05
***
Teacher Sup. 6F Eng. Slope:
βTchS = -.08 , SE = .02
β*TchS = -.39***, SE = .08
ns
Gender  Eng. Intercept:
βGenI = 0.08 , SE = .06
β*GenI = .07ns, SE = .05
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Gender  Eng. Slope:
Eng. Intercept with Eng. Slope
Teacher Sup. 6F with Gender

βGenS = 0.02ns, SE = .02
ψIS = -0.02†, SE = .01
ψTchGen = .03ns, SE = .02
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β*GenS = .07ns, SE = .06
ψ*IS = -.34**, SE = .21
ψ*TchGen = .07ns, SE = .05

Parent Sup. Baseline Model: S-B χ2(21) = 70.71***, AIC = 5055.42; BIC = 5151.25;
RMSEA (90% CI) = .06 (.05 - .08); SRMR= .10; CFI = .89; TLI = .91. R2 Int. = .01, R2 Slope = .002
Parent Sup. Launch Model: S-B χ2(19) = 31.06+, AIC = 5013.44; BIC = 5117.99;
RMSEA (90% CI) = .03 (.00 - .05); SRMR= .06; CFI = .97; TLI = .98. R2 Int. = .17, R2 Slope = .07
Comparison to Baseline Model: S-B Δχ2(2) = 28.21***. ΔR2 Int = .16, ΔR2 Slope = .07
Regression Paths and Correlations
Parent Sup. 6F Eng. Intercept:
βParI = 0.31***, SE = .06
β*ParI = .40***, SE = .07
**
Parent Sup. 6F Eng. Slope:
βParS = -.05 , SE = .02
β*ParS = -.28**, SE = .10
*
Gender  Eng. Intercept:
βGenI = 0.13 , SE = .06
β*GenI = .11*, SE = .05
Gender  Eng. Slope:
βGenS = 0.02ns, SE = .02
β*GenS = .05ns, SE = .07
**
Eng. Intercept with Eng. Slope
ψIS = -0.04 , SE = .01
ψ*IS = -.46***, SE = .09
ns
Parent Sup. 6F with Gender
ψParGen = .01 , SE = .02
ψ*ParGen = .02ns, SE = .06
Peer Sup. Baseline Model: S-B χ2(21) = 49.83***, AIC = 5013.77; BIC = 5109.6;
RMSEA (90% CI) = .05 (.03 - .06); SRMR= .09; CFI = .94; TLI = .95. R2 Int. = .01, R2 Slope = .002
Peer Sup. Launch Model: S-B χ2(19) = 28.46+, AIC = 4993.65; BIC = 5098.2;
RMSEA (90% CI) = .03 (.00 - .05); SRMR= .06; CFI = .98; TLI = .99. R2 Int. = .11, R2 Slope = .03
Comparison to Baseline Model: S-B Δχ2(2) = 17.56***. ΔR2 Int = .09, ΔR2 Slope = -.03
Regression Paths and Correlations
Peer Sup. 6F Eng. Intercept:
βFrnI = 0.25***, SE = .06
β*FrnI = .30***, SE = .08
†
Peer Sup. 6F Eng. Slope:
βFrnS = -.03 , SE = .02
β*FrnS = -.16†, SE = .09
*
Gender  Eng. Intercept:
βGenI = 0.15 , SE = .07
β*GenI = .12*, SE = .05
ns
Gender  Eng. Slope:
βGenS = 0.01 , SE = .02
β*GenS = .04ns, SE = .07
Eng. Intercept with Eng. Slope
ψIS = -0.04**, SE = .01
ψ*IS = -.49***, SE = .09
Peer Sup. 6F with Gender
ψFrnGen = -.003ns, SE = .02
ψ*FrnGen = .01ns, SE = .06
2
n = 576. S-B χ = Satorra-Bentler scaled chi square statistic, with degrees of freedom in parentheses;
AIC = Akaike information criterion; BIC= Bayesian information criterion; RMSEA = root mean
squared error of approximation, CI = confidence interval; SRMR = standardized root mean squared
residual; CFI =comparative fit index; TLI = Tucker-Lewis index; S-B Δχ2 = Satorra-Bentler scaled chi
square difference test. Eng. = Engagement. 6F = fall of 6th grade. Sup. = Support. SE = standard
error.  implies that one variable predicts another. *** p <.001, ** p <.01, * p <.05, † p <.10, ns = not
significant. Asterisk (*) next to a Greek letter indicates standardized estimate, i.e β = unstandardized
slope and β* = standardized estimate; ψ = covariance and ψ* = correlation; estimates standardized on
x and y variables. Gender coded such that 0 = male and 1 = female.

Moderate/Slight
Decline: Start above 4,
end above midpoint
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Figure B.1.
Preliminary examination of observed plots for research question 3a. Solid-line shapes surround groups resulting from visual analysis (i.e. sorting “byhand”) of observed engagement trajectory plots for a subsample of 40 students. Dotted lines extend from solid shapes to surround plotted trajectories that
did not fit neatly into any one grouping. Plots are roughly organized by level (higher levels at top), and slope (steeper decline to the left, flat in middle right,
increase at far right). “Ups and downs” describe non-linear oscillations.
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Stable High: above 4 at all time
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APPENDIX C.
SUPPLEMENTARY INFORMATION FOR DISCUSSION

C.1. Item-level information on students reporting high versus lower absolute levels of
engagement in the spring of sixth grade.
Individual item responses: Number of students who
responded to each individual engagement item with a
“high absolute” responses (4 or 5 out of 5)

Count Percent
of total

When we work on something in class, I feel bored.
(reverse-coded)
I look forward to coming to school.

212

36.8%

261

45.3%

I enjoy learning new things in school.

268

46.5%

I can’t stand doing school work. (reverse-coded)

272

47.2%

I try hard to do well in school.

444

77.1%

In school, I don’t work very hard. (reverse coded)

453

78.7%

Students’ frequencies of “high absolute” item responses:
# of
items w/
Count
“high”
responses
“High absolute levels of engagement”
6
80
5
87
4
112
3
90
“Lower levels of engagement”
2
108
1
61
None
38

Percent
of total

Cumulative
percentage

13.9%
15.1%
19.4%
15.6%
18.8%
10.6%
6.6%

13.9%
29.0%
48.4%
64.1%
82.8%
93.4%
100.0%

High Absolute Levels
Whole sample
Correlation of tx with tx+1
Estimated percentage regression to mean
(1-r)
Mean item count @ tx
Mean item count @ tx+1
Average change tx to tx+1
Group with high absolute levels @ tx
Mean item count @ tx
Expected group mean @ tx+1 if no
regression
Expected distance to sample mean@tx+1
Expected % regression to the mean
Expected regression effect
Expected group mean @ tx+1 w/ regression
effect
Actual group mean @ tx+1
Deviation from expected
n hi group@ tx
Actual distribution of item
counts (number of items
answered with “high”
responses; 4 or 5 out of 5) at
tx+1 for group with high
absolute engagement @ tx

t1/t2: During
6th
tx = t1; tx+1 = t2

t2/t3: Between
6th & 7th
tx = t2; tx+1 = t3

t3/t4: During
7th
tx = t3; tx+1 = t4

t4/t5: Between
7th & 8th
tx = t4; tx+1 = t5

t5/t6: During 8th

.474

.629

.648

.589

.610

52.56%
4.26
4.16
-.09

37.07%
4.16
3.97
-.19

35.19%
3.97
3.76
-.21

41.07%
3.76
3.71
-.05

38.99%
3.71
3.32
-.40

6.00

6.00

6.00

6.00

6.00

5.91
-1.74
52.56%
-0.92

5.81
-1.84
37.07%
-0.68

5.79
-2.03
35.19%
-0.71

5.95
-2.24
41.07%
-0.92

5.60
-2.29
38.99%
-0.89

4.99
5.00
0.01
150

5.13
5.14
0.02
139

5.08
5.36
0.28
131

5.03
5.11
0.08
122

4.71
5.16
0.45
94

tx = t5; tx+1 = t6
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Note. Because having “high aboslute levels of engagement” is based on having a certain number of items that are above the threshold, the
distribution to investigate is not the mean levels of engagement but the mean number of items that are above the threshold. The “actual group mean
at tx+1” row, near the bottom, shows the mean number of items above threshold for students who had “high absolute levels” (six items above
thresehold) at the previous time point. If the mean is 6, all students still have high levels. The lower it is, the fewer students that still have high
levels, meaning more students have “shifted down” and fewer students are “stably high”.) The “deviation from expected” row shows whether this
item count is higher or lower than expected based on regression to the mean; negative meaning more “shift down”, positive meaning more “stably
high. These calculations are exploratory given that population values are not known. Continues next page analyzing “stably lower” vs. “shift up”.

Appendix C. Supplementary Information for Discussion

Table C2. Estimating regression effect for shifts in high versus absolute levels of engagement from each time point to the next.

Whole sample
Correlation of tx with tx+1
Estimated percentage regression
to mean (1-r)
Mean item count @ tx
Mean item count @ tx+1
Average change tx to tx+1
Lower engagement group
Mean item count @ tx
Expected group mean @ tx+1 if no
regression
Expected distance to sample
mean@tx+1
Expected % regression to the
mean
Expected regression effect
Expected group mean @ tx+1 w/
regression effect
Actual group mean @ tx+1
Deviation from expected
n lower group@ tx
Actual distribution of
item counts (number
of items answered
with “high”
responses; 4 or 5 out
of 5)
@ tx+1 for group with
high absolute
engagement lower @
tx

t1/t2: During
6th
tx = t1; tx+1 = t2

t2/t3: Between
6th & 7th
tx = t2; tx+1 = t3

t3/t4: During
7th
tx = t3; tx+1 = t4

t4/t5: Between
7th & 8th
tx = t4; tx+1 = t5

t5/t6: During
8th
tx = t5; tx+1 = t6

.474

.629

.648

.589

.610

52.56%
4.26
4.16
-.09

37.07%
4.16
3.97
-.19

35.19%
3.97
3.76
-.21

41.07%
3.76
3.71
-.05

38.99%
3.71
3.32
-.40

3.64

3.58

3.37

3.16

3.27

3.55

3.39

3.16

3.11

2.87

0.61

0.58

0.60

0.60

0.45

52.56%
0.32

37.07%
0.22

35.19%
0.21

41.07%
0.25

38.99%
0.17

3.87
3.87
0.00
426

3.60
3.60
-0.01
437

3.37
3.29
-0.08
445

3.36
3.33
-0.02
454

3.04
2.96
-0.09
482

Appendix C. Supplementary Information for Discussion

Lower Absolute Levels
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